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STAf^DARDS OF THE CO.WfTIIENTS OF THE miM mQ BLOOd— 
Ar^D THE BEARING OF THE METAECJLISM *Or HEKOALfS 
on THE PROBLEMS OF NfJTRITiON. 




wark rtu.’orfif-d pt fbi'S 4 %v«a its |w«y Iws fe«*rT» 

JL ersrried cm in Hip LJtbfiraforicti <T the Mediesl Ct>lk;gt\ 

OAcuIL'i.''' Cisitteaderj’** hurt, ar »4 aritmsjs Isai-s* feryiwjl fjf> upwt tli« 
rtid-esiabiss-fed views nn dietafivs and on the; q.uantitiRS^f th& t|sftefs?«i 

prosfrnattt Uw rhe inAi»ienan<?e of Injaldt .tfid and 

Isavr', at tljtt siaftt*' tunp, |!bc«d the w«tal?-olis?« <il the mosi imp^rfAtst f4 
the frittiti-‘4f,uSH'*-proSau1«--'-'^wi an al'aotutcly «lif%r«fit fc#oiing. !li« Lrilimfti rt- 
searctes on {|i<: prttLlem^ of nntritm bmn sOflwts of phjfcir4tg)- 

all the world over and were s$?<l«di thf^esdritig vmm^ oCHjiP 

TIs« 5 is, m a very degree, a Isrln^ «aiRly o« «ee 

aftd dMi (p«l«e) ; it was tk^fs^ore wry prniKibfc ilm lli« dkt. the Ikjttgali 
would knmi deficient, m prote-d crnap^red with ordin/iry stanltrd 4set#., and. 
«««iW approach Utrly closely t«,> fire type etrtsddftrftd gmplj s'lllciem kj Chit* 
tenden, Thi« opnwtn was early e« as by the resull* obtained from k 

study «>f «r!nt* of the 'Bt'rjgali. wltick vi-na !us*lertT«.ers as a of nrireni 

elimeal i!:np<>rsanc^t in ordsT tc» get redAW?! stamtartls ol the excretion of the 
diffei'cm eonsT.s!.a«ntB. 

L was vr^ry soon ewdi-m' tlias the ordinary siarsdardf ol exetetwa of tbr 
Mrinary coii%iit«etiW k*t Europeanstj &4 stated in phy^wfeglc,*! iext,-l>«»k.s, conld nr< 
b' .ircepted i’of naiives nf Btf "iga! and th?sr, ihercdore any dedacti.^n* >n >t ctwe^d at 
practical MAmte. based on a cottsparken with thu^e standards fnwt fe mi.^'kading* 
The first part of this paper wtli dwi «iih standirdM ot the difeeftt yon^T 
tttenss foand itt the uriw) of Bengalis, Theiie tew he«t a 

series of ofisefvatfem ©ft ^tSferal different cks?©'* «f the failw . Tlie 

prost'ftt pyblicatioR will 'fake into acesant ooly thti mors.T.MtfwwtaBt 
—thos*?, namely, <rf clirsieal Tallwr thm of tepkrtawry i the' otlw 'ta©iy‘ 


' {*■• itt, tfc# fm4 ite «!»# »t', tint p^yai&f§fcs«|. 

«sf ' WK«»»*rtei9i»«l tf» (m tfe*** ■* 
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i-4 a > <« •■ 4^r.v;;»f5. >»! tlw' ;„rtr»-*' ’M >'f*f‘||! t fnikl If** kH»k»’«l fan as a 
?s;r jS'ti < j'*!- 'ii'tuxsf ,u ilii ?itt 4 rnvsnw of tin* roarlitiofi 

'I'.^i'U 'vi :• •’■; Hr'- tjfim* (<; 'aHj }>»r 4?f ij3-ak«* tsoiMCJ 

; f.;* !-.-• '.is ufifkitr •jsws't r.>5’i ij»3?ti tfj ?lif* s of tlir blood 
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h»tv <3 now cn'^r twf? ^inalv ."■*'« of %ht urine nf 'ifudti.ni-tindfifhmr-., 

all oi whi>m had a free flMweij tMfti ; jt ^-iil (i<« wtP if,st 4 'tttv to atiewpl t»j l.'iv 
d0wn, ai acwatel? as possiiile front thr wmthsr r 4 obn^-rvafififts ai iwr 4i??|posal, 
standards for atlwa^t fhr- snorjr isapo/tAni cr,rs<'.i;»«r;i,^ ami td^coeip^jirc' ibf/W »«b 
the wlanilarfs gsRerallf aC'-RpirsI for Kuronpans m k €(. 4 fl<,‘-r *:\mMUu !''m' tids 
piirpoge H will fw! <tsst!ssrieni to sifrik’’- stvi-rag*: lor tiv:: fritiil rRKofiw v;! 

WJflS'Pi8l taking any uONsof ilsr '{>a,rikfii} 4 f vane mthe froffi’s-how tlSR 

was obfattv»* 4 . 

I, Qmnfiij df jsrim t'^^rcU-d in ikr i&miffmr owr imttugs,^ 

tioni eittembnl tmt n p^rtotl et'«v«'rin^ 'both fbe Itoi. and cold WT'3ttlK.ir in Cakoita. 
the tnwiification in tli« ruiajitd'y of arioo parted ?o Io^ii of djjiff* Irottt tht 
lungs and in *w»''At m'm be, f«.»s brge rjtJtent, negk:ffe 4 in Jls« air*fag<i atnnant 
nbtairtrd from the mmn. * 

It will be fivMfeat from tl» ttefe figiaei that the pm¥^ vatici 

within w;y wi«te limits, Jn the Avr^^ag^^ Ins each separate ittdmdaal tlnw Ifeiks 
were betw<i€n 650 c<,c. and saidi C,t:* whrm we crMinmo tie <t»ly .C|aaftliw« 
even wider llRnt^ar«fo«rtd-'-il!©fow«i»w«iat|»s*ed, on one- 4 *f '€•«-. 

and tfec quantity e,c, Vafialinns m»m m la*s tn 'ih-swe' ar# 

0b*erv*:«l in all rjoantriois t^d depending, tlo;y do, r*a a large. w«ty 0I cireum* 
stances are nnt of ra»ich irtt'pi>flance-*'«'«ii? vafiaiiows kt thr: qwanlily d i»««« 
pasied being quite compatiiA. with hrallh. ■ . '' 

The a%'mge qnats’.sty k>m4m‘H the wlwte Hiy» two teftdrffdohienatwn!!. 
h si 7 |c.e. Tins very so that: recorded .for AMixk-m 

st«de*!ts (') In th€ winter, w‘^., < iM c*c., I«iti an w«id fe f«pcei**'d, h ' below 
the average ainwjni voided by an adylt «■«!?? "Kuropeanf w,., i-aao—t^iso r., t- 


per day- ' ■ ' ' , 

We may ttim*f«re fix mxe average loftW qtt-xntdv of .urttie imted . io the 
34 lioiirs by BftogalH At froTO »t,3i6o e.e, ■ ' \ ' ' , . ' 

3, TM0 jCrw#'lyv'—|ti 'Kwro|KT» ihti Afet.a|e ' gravity , ql- 

nwifiit urine k mm ivitli vailaiio»Wi io Health' of froR 

ttiKfer .exceplioottl .cifCtimftaftces i^mh »s after thp wfl' ' of., tsrf# s 

of, fluids* it rardy M» Wow this j iiHietiain' #.!«*« wlblid^', to: 


'sO'mr 'tjtne thu *|>«cfflc gfqvitf ^ mAy t© *0^5 df 'laefe- ; .■ ' I:,; ;, ■■: 

: ■' : ' Wtiwii ure compftm'.tteNi steiArds "rkb 'tit 'fwiill# .^hiewR ;liAfe' 

hr Wif;, « tt*Wf IWfffetsd 

' ^ , I'teai. fe' ■; tfe .-iiddiiMr.'tSfPt 

'.'|iiw''tb#vEtPef»*i.i; ■ , ,■ ; 

* ^ IQte nw^wili^ ifie fprllt *iat Id ^ 

-■-••• 'h kJ', ,.>• -.,v 
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!; jiPis;^* s;.- covtii' ?.!iy variaiiMis :s«'ei> 


.'IS v;:li dj>jh‘ar lean in <|nantity in 

t,hi: opfxi'iife of ^hat would be 

xfid fi!'- finoifs !wv*; pro'vsdfd vory aoctir.it*,' in formation upon the 
ol ,jo4 (;,t. «w4por.i';a(n of 'AaUY IroiiHlie lunijs and sWn ( Von 

Nts-onj'-;,, \ f “ S? *-> b'.V'S. u! tt;(.j|>-fa!:e clituato<. it is greater 

ai km Uiripi-aturr-i. a.trd much mcroasifd at high t«>mperaturrs. The next 
mmt iyAf-KVini paisil sh the relative Imiuiditv oi the atmosphere. Air very 
nearly ■‘■..siyr.urd with iiujjvinr.r ran ixke up <»n|y a liulo mom': water*vapr)ur, 
km-.-r; ihe body h;s 3 wairr u! d.iwf* ibau in *.lty air Generally ?peaktng the 
Huafjtay J wrew: rwV i inversely u'ith thi amount ot perspiration/ The surplus 
left by tbf -Ain U e,%ctett'4 by ihe Jittlnvy*!. 

feg-Kil to I he .'liijount fd urtue }mssi 4 by tlit* ibrngcili iind its low 
ipoMlb ;;ra%-itv-»aije -.mall r'puiitity stasds in clcse r^ktson/up to the small 
anumni of totai Wikhn h, rrmtrJns 4 «t! to !iu* alfoost vsl.oliy vegetable diaruefer 
d the t-rj-j -aiior irt oitroypfn — matt (.vhioh th ‘y live. 

jn Kn;/m4 part of ifsh, paper ‘.ve shall reiurn to this point, m-hen the 
tfrs-abs of invetigar-ne;** cm tirine eoreaiuj.yg a v.nh'h higher percentagr of solids 
will l»e ipver*. 

p,. bVf:a.-- I?y iifihf git, sttetst proportion ol do nitrogen of metabolism is 
^ by fbr m !fw form of uiexu Von Nfmrdeii gives the percent- 

age av l»-,(r»g Irma 84 -;yj , utib artiai.-d diet rtm reiative value i» higher than 
«iifi a m.wd or x |mrr|y vegetable diet - Hot only the nitrogen of proteid Is 
exfreied m the form of urea, hut the proteid ilerarfcHttmn products, gjjrcocoll, 

give rise m an iucreasr; m urea ewresponding to their 
«tmt'dr,e4 'tius is Am the with usp.wagmic acid and ammonitia 

salts, THi* wtrr^en vf nackwic aitid lif »i%« in p^rt at least '^rxereted. as ' 

The iiff a d««w4 fr^m 'all ikim 4if!er«« , iotirc.es ite.b ejt.crfeted kf' 
■atttstpt**!. f »■,!•» |iai»«^4..pc)f i«ia? or Mwi'vi 

t#' " 4 fed^' * ' »; iper. ■ ., It ,» ' 

fii, ■ 





Sinct,;. km'tTif, »»i the « pri^5?ji4s h m fsrifis fftliep 

than itrea—as »?«; a':isl> jtarsth'n, >;rcarstii«, itscacj 

of tlic liwa 4f jjyrat^^ fp-^-A.-Aitn ftj |>f0t<‘u| k 

We slia'iL ;» fitr tiv.' pr''ay«i, re it >:mlti':l %iih iV' »>f 

IMS fi'um the itnah'*;i'i -ihiej^'e wt 'T.-tbh'. I the »! the 

tjn^rr th‘‘ heailni^ of the ttjlai sift-rpgs'n 
Th'j «i«Alkst4W£H'ieia of iJ«n» txctKtrd ffcmffi'M 'tn the «t oat 
and of tvt0 di>mes ; the&o wera 3*56 And kwl grmmB» 

respectb’ely tor an w.-fa.^je «■ livt; roawxaik’^; dai’s’ anahse*:, Tk^ m»[mum 
qwantitie;i far siiniiar per'rMli weretyi 6?^ in 4. a»d granites i,?4 

(llie average ol) a 

The avera;^* exeretjon of Hfer< Ofi the wh»le of a-Xf olm'-rtatkjy 

works Out to—siuieftts ia*95 snd few d^mai and 

mebtdrs lA’Cii gwwm *.* io tl» 34 li«ar«„ iT.n tint t'4» thn Iahi cU^'S'.lfee 
averages hhk* ths rea! ucB 4 thekoKJis-ut #f mm va,fie«J if*sm daiV'to 

daf dep.*ftdwu on thigfir dr otii«"#sie ifS a pktntdii} mpplj &i 

clurap pmtcm food,) 

, A rofBtiafjstHt ol tiie.'se st*«iliirds m wr^?^, elmifnanoii wHI» ' tho'^e, iof 
Europratw a very fiiarkf?rf dri^mtce'—thy aisioURt *1 area ex.^rct«iJ fciv 

the Beng dilichng ilwn had that .Keepted *s fh? .iisdriiftsl tsttnih^vt 

■ol tli<s ’ ■ . , 

This I m|>ort lOil ohrJcrvaiS'Mi at, «?:rce opu'nei Mp th-^t «C the fe«;4-,rirtg # th« 

■jiveta.ljoh’iTO ol' the lhm.^'dt Of» r*:'ii.\irelse>*’'’ on' th'i prohlemii ei 

flee w^j had ffadyonatle the tr.ry had to pkn ,t?» 4 ■ 

in order to carry out hts h«i!i4s«t PtfW'-i-id tnvi*.*?ttgatjye* j too, trta whole 

itOitirfiiKiitv* (>l tnilitons id ik'ftfle loibe^-E? fro« tstfly hit, 

Ffosfi A elbiica! |>,Knt t»f view nHo, j kfcim'ledge, of tha low it'a»' 4 flf 4 
'CKcretkOn i$ a' matter of ffnpi»rijMe;e' in ^abMi», 


tative, aital):->er 4 of she iirmc. ,. ■ '^ ' ' '■ ■ ' ,, 

every ioftatte'e,) ' . ' ^ ^ ■ 

'la i*ll pr«W».»m* prdS«d iii' the hady ..bstii*'. 

ite ohararter aind 'CKteiW' '!«’ 0 


par&BiidtiOT;im|idrt»iip#, ,,: ■ ■■; .■: ' ■. ■"' ^ ''■■ v,'' '; ; ".i''--' ', ': 

'By .«! mm* ms ■' A 








,Ym.. 



•S 


:*,.iSc ■>, rfs'Sc: li'Xfi, rtc,. H sii Sfrtrtil tlial it 

srck.^ "K' J:' 4 , 

A- «:iN .IV^ »:<>!«. «f jh*; pmleit’ TOAlecuir, 

S';?* ..iff'. ,i.hi-' f;> !/ ';,i"';;^:i *'!• ■ ifiiKj 'H.rs fh*' icstis* n«|rog‘:n th<? afooanf rjf 

I'UAnd i *r.il ht‘4',vr-. t'- ti'r iMidv,, r..:if ^‘wmfrjf t4 oUrosjcti i» the urme 

r<:{|Uft.'.r‘': A';?;: k.'it. -m i 4 U'£/i <?«;' pr^iteJii, 


F:<.rthrr, 


I’l-'’ i'i; f-', »,x Strivsi'J^ ;i vOii 4 ?tkH't of ritrdger.- 

■>■.,!’, si'iDt,' .'n -.h*; t;l fjfsh is coiiMarit — we have, tn 

fj.i** j.'iUi'iiv'H -ti i'-fir>iru'i'A‘i‘‘i, ••«, i:hc fofal proieid intake of tit*" 

hwii 'i tifi* HSi f' tiif- ;'•? -.I'n'mi!:} by Il'(e of ,i pure pmtt-id diet on tht; 

uf fij j./e.'Tv !ri.-r/‘..'j-*o :!.><* <>J th; rc-anlting in a com- 

S|«)nd.-j-:sj ih.;’# i-.j’K- *n. tlio i-’ici'fcts'ift o* 

..TIj^,. i>x' fav*)S;'g man «;!i' b;- saosrrir «:ul o?f, ami ct»ns>e« 

t|.i!f: 5 j 4 f sufet-fisii' lrr>m a ht’.-HV iir.un bw t;;i|>aal aiofk, w#Hild k' fxpm.ted 
wNf n Mddfasit mpyftcd w«|j I'wr.fi r;tp»lrti ki the fvtm ot meat or other kind of 
is-ot'o:! .* 4 > hr.id ,,m Lrm(;t toiIh* nitiiftiunt beu! n’t' food-stuff ; but $ucIj 

If \n fM|iiilii>iriiii!ri tiy 

HifV'^U'A' iri f '' hI y,y|E|4,^ 'r# 1 i'^bh^V idiVli %% fotlllti |ti 

''' 

Vfk I?; «M,Ctirs to 

H:r <;v ¥,iu‘ii \v^ iii 

"-' 4 ? rhe IliO'b! oliV'i'iVA ot Iboro thia it roust 

1:1: th'r 5 h>«!-,. ,ro..''j:;. its viv ,,,j 

r'lfs 'fo.j't at i’-nf-' h:. 

a „i !•'>'■»■. usa'illu* :'■■'.!* it,;iiv e\ ityft'.fio ot miTo^ers, .uu:r>rc|jnglolht'' 

ur^uarv I: >e jprafi.., h^twtrn 14 and iS 

I til'i S lUiin !•:> 11.3 ;::;srailH'lir?ri pmitnij kiilaboi^ 

m il'e 24 hr'nrc^f^ U nnuk} Ac-a li cepri ibraani iwit? btJii^ 

iliai ^ 1 ! ei|iiril ijii.ii':ti|y 01 |ir^’Jti 44 leml In? rtqtiired^ 

m4 ih^ ^mAmi m inimg ;uvJ m.^y h^i mgkettd.) 

Urr^. ki m rxmt:tpe hm^ thn mtmgm rlminriihm m the unm al Enm§em$ 

^ifk lifCt ir'^i%tp^hV4\Px4. frr^rn tfx ol tlte 

'flfiil' 1 % ¥pmkmt^m ih'''^40 ff^mm 

®'pi MM ,fcW 


tolUfiV ; 
hy fhv! I 
f'a , 




m 


# 
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Ihe mtninoium avcraije for dfmafts vnll |« ?«!i itj Ijk rth ^itmirne^; 
ihr* mas.irn«m gratrnnes; th« i^ver.ii^^ smiwm 0I rjstmgc'i) on 

36 daily apaljrs*^?* being 5*94 grjimmes. jn the oA'.;'; C’l*}^ixrs¥, a«4 

similar figures ware c4.>i4?rj«4, tiii:’ ays'-rage on 40 iiiii;, obssrviifiosr* 
5*9#) gram nsf,*. 

The of nitrogen o^^eretiTm over Hie svho!*? Atyii of ac» 

t'orne* to tilt? smsli arfiouiit granjwe.s daily. This WTy snu'i! lofsl 
nitrogen excrati?jfl iri th« urine of ilie flcngab* i?* in mar^atl cofiifasl to Jli« 15 to 
gMtimtcs *^xct«te 4 by Esiropfan^ and, fmm a ticientjfi't ptsm of view, forms 
one «f tlie feal«re« of th<i rr'wlts. ft tbn ?0*,iabolhtti of o-tdy -Ahmi 

oi prritebi daily by the flrogall-'-a sssinjmim bif'k» rbat obiaified 
by Chittenden in M$ diffi-rent ospriiwcnta, « 

Even the average Cor five consseentive days istte case of the stutiens who 
gave the tiiifhcst result;^ tinlv f owe*# to gCrjo gratamrs of proleiii rMteriat ffcte,-* 
bolimi |i«r day j the nnnimyw bring m lo# ai 31*^5 grawtu^m. 

Chittc'odi’/n tv.i« able after s.ome month*?’ traming Us in feiTto- 

geimn# eqaitlsriaw m 37-'“-‘4<> gwmmei proicM <l;tiy; l:rac ai? Von Notifdea 
■stales, '‘'' All tlwise esperisnefita (Chitiendr-n $) teo to fe esa;oiftf‘r! ffu» atiotk^r 
prim of vk‘»v~»»am*ly, itom that ol the iadtvidual wfe faa to nsamiara 
\n niitf«g?'no«3 etiwiibrititn an this daily distary a»d tor a long pericni/’'’^'* 

In the pyasent uh^'rvanotts wts arc ‘.lealmg mih indiviiitwl^ hAtl * pat- 
fei.tly free choice ol a»T whose conflitkms k» Ufe in 

every vtay r.o the great nwi^rity of the pop.jiatwn of the vonwr.y. We tevff, 
therefore, uleal condition# bi trisieh tltc lower m proteiil mtiiAWinfm is 

constantly jsreseRt for an eTWjwiry into the nnich di-^euswjd j 3 r*.sbk«ji of 

tl.Hj present dny— rite «|«.=itif*ty of proleid k an ileal diet. Tf thk, wc #«ll 
return b the ascowl |wrt ot tbk filler. In the ■PRiftfhse it will safe e «<* ptwit 
out that till!’ total nitrogen in the tirine bekg ameasare of ibr protieiil IsataWis^s 
is also A jrtwijre of the oitrogersyus aftS'iniilaied from tbt^ ; ;« tto 

%'& can cakttlate — with a fair 'd-egrte ol Accarifeff '—tltt? priwsid v^ke M tl». 
food of {.h''M!ilfrfe;it klifldttsh and ela-is^s ^.mmirni durkg tb«: petW tiiey 
iwe «mkr observation, , ' . . . ''., .■.' , '■■■'., 


■ ■ Thk valae work* oac , ■ tb* a*Wge, to bs, ab^tt, 
oia8#kitkblr', prMfii. .i«.3kf.:Tfl ,tbtf it 4 Iwar*. ■ iChittcadea**, Jiieftfl* , 
w»: ftIteW'fcd' ^WhtPie^ 'tafyia®: Ir^ Ifoleid dte%,',ai^ 

oh tftes*,,tb«y; Wbtaiih^'' ',«wiy 







- ^ .ft I ut:-:,^. ^'^x'f iif -jfv^tnvrii'ar; ■*- „n vii 

^ ' h. / ’ - ' \ . 

!' t, {‘-j >,'.■=•.! ;'(•)•'■ n-'.!!> *.•? Ujf? il-.-rtjitiii '■••'■■■R'i Miafi*; SO!5(e iiurn!t'.:«{!5 

t.!<',}r.>- !-+-i.' 3 r'I<''i :'« T'iS;-? i-I-ii'V ?:•■«<!.! *fppt;ar to ‘.Ijpw that ihn 
iii ihr !;*--'>w:^j;.r;»r!«‘ 'A 'Jjf-'i'tH’ 'a'iIi tlif c»'ravitr in ommsl 

(ff-si- a:;'* >‘1 ni.i' nstir'?-? '."x:'.; hr) hv <lf*')i'fmin;4i».riti ll^ax 

'A f vW'i;jf-''''V r.y !!;'■ «}»•:•-. ’in', gniufy ;i,c<'’ur,'»tiiy. 'Him 

f xr .!' ‘-,;v ?'-■ '■‘Vi f'*!" if' ttU’r* >3 .HiOMtjT **.4M7, 

\: ^'.l f ■; n'; . ■ i'n-H {ji-,' lisfirr sti*' ;4i-avtt}' lonff 

«.tt =.";'.ut.. il:** un.xf <4 fhf' Uf.Jt.Vi' fs/ii'* <!«iir"'ssion of th<' 

fi ■./'.■■) Ui-41': <■■■'■ '.'ii’-i*" i'A I'-uf- 

Tis* .■rv«;!.v;.;i I'l;'. /i-.y.r, )>:?'; .'4 t-;.' rihiC.r ii*4' t-*— Ci ; f.>r 

;'/(.ya?' 4 ''S'' l.-af-rr.-.-f ri'C. atid lo. arc': — r« .U (i; on the 

‘A'h//}:/ .‘i-’ • ji' 5 t!;r .s> ' 'i' o'j; iinf.'4 j 'j| C.. 

idi' i.lx:u4 f-jof wi?!i 410 '*f'rv — l)et»ef:ri~-u'6^' C and 

.hj- — s' C C. 

«s the drierroi nation of the 
hi' fho khh)sy we e.^mnot 
wyitijiii-.-d bi,. thr hstlcfenCo 
,!c>..,yO--Juf h..'?ifiy! (, 0 {A~I)) — )s any 

4; 4' '. . a., if Uii- *4 the nrin..- 'a.ja 

i!uf ;hi* work 
nritfiv ol ih'.ntt* .irhii- 
i'l-hi,; V 4 i.h;t|. For 
nkil ;i?nl 's 'stork !>» 
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I Ih; iij «'Ih; .'itnswpt «?*•? With in iJengitfe wil! be mts 

fmtn IhMc I in hr not'n 4 * 3 ;^ ■itf'irafnr-ft to 4 tOtiXjnHiw oi ^Q'^o grAinffl<*s on 

tfin sV'T.fgr: !5ginv”s: four i'.f nv'-i «'<nrc4,.,.'.it!:r(s, tlaih' sjylyiti.jS* 

The a^t-rago- *4 cjsi.irfdyv tli(r whvh ftfies of ;arialyw,s,, ■is, 

?F 44 (imuiftj cr.mkhjuhly m-r'rfk^m, tks ' ' iei;' 

^ , , ' , ■'/' ,„ ' ,,’ ,v', ; ' ' ■ ■ ' '■■'■■ 





1 1 

riij«5 1$ the rW0r!; ri’Tfti;irM|}fe vt'Us'JAhli; T.iiat-- rd 

tin: rikt i*» Uusige ’'• aft* rAion «<» ftiT; i.v.’t ll'iut -"sWirt'iJ :«■■■<; 

‘and animal'; tijg fw In kr fhe asotj! |w.r?;ft t*> fHcfy; 

Jiviltg OH kn'Ki C?ri « AranMl lh-"'y‘ r~ no ik'dt*' r-iif. 

Wun;4«.' j>l»n'r>;'t n-.'avKi m Un' Mo's! Vt'g-.-talji-.r' Uy:4-i 

'i,-Oi')t;iii5 A large i'|«iin5!ty oi And '.eitn w; n.-.int 

lilfKMl wirh SrOfiktijf clibridc, ganng rk/: lo patAS-nuit? sidafuk; mi} 

‘’Ulphafo ; b?^th sh''-s',; .4al!s Aft' r<,‘!in*'ivnd A.? n>u>’ ky tiM; kidiwys si»P" f.lwy arc 
i»ih practif'.dW tf« the h'^uu] , so ibat ilm i>l;>nd in wa? teMjA rofin’ uC 

its c‘-foridt; , h'.-nce tf*.- ernimg for tn<‘f*’ wl^h yrgtf^l/k t’wl 

We 'Aar. t'hnrrfore prep/in'!! tf* ht'*4 A issgS't :iveri«,t{:r, in d'n taif sji’ 

llw; IldAtgali ii'i k" Iw4 4 k'fn cfioira' ist tin* rjunRUty nf *'aU f'?k*rn wi-h 'hi'd 
taKe food, IS«t snnisjw tini tht: tls't: qtiairtiff gm. rid nf liy ?f}»> kffln^y-^ la 

ai'tijally la«*ir dian sjj Kwijpcan#, ' * 

Tlia^f,' yeisull^ ar*; in striking i;i»p,?ni4l w tha'SeshiiwninTAljk: Xlllt ^tier* tne 
sijtafci: Afid i>«t|Kit-, 05 i-sd is very Thi*?, hsmmvf, k a t;o 

ivhf»th wk, ftl'nili {'I'liitn wk'H dii*3'‘irji*, lUfh fHc of tifU' firrtgali. 

TIis; 4i!0|n: A. Co, cf nrni^l f«‘prt'f,iririfig sJjc ratiix^f 

tijt,’ intal c.-triCcniKitkiA u> ilse sodamj rjsteritl?* c*»is+5it!3tfati&ti v;iri«f» reLiis-v^ly 
in Europt-rt'w, Aftldst nArro'v aeco«itii^ to Von lvw,i«yc Isavnig nO' 


Aa iu> already been shm^.it. ” tJn' limitA oi vafiaCktt mef ■witli hi tee 
Ikngah iu'*' very nsucli widet, k.i’«U in tit* akwe seiks fw*tt '|3 to rSo. nem- 
pared w-'itli varkfioa^ i« Kusopi-ao* lyinr^ iMitwen-n r md t*69 Tire pyiosktit 
in tha Eeni^sH nearly approaches tinity, 

TIsr ?ecoftcl faWe-'-TaHk" II— -gsves tlw: rjrfculH #0»»e .«!' 

ihi- otli«' *:w«M,Hcnt»«)f tl» iime s»t rtienfbne^ in TaWe J, ' 'Thiwe'iHcliAs 
iirii; acifl, pbospbate#, sulphates, and iw a f<#w mgAhlc^ 

Althougti the nr.mfccr of thrie andlys^rs fway W eoRiadcfrrd tis»|iiakf.d lliey wrv# 
togk*‘‘Somc kwliratjow' nf 'si’haf, iW itarjtlards isiwlet ifs^'' 

toriire el Ikngalk ttorls osit, i:»» fee, ■ ' , ' ' : ,,i"' ' . . ,„ 

■ , A-i .akeady stated, inyifsittgaikji^ having IfEw. tliW' fefeffcct fte feirtlwf , stwly 
'the'4*feeni'ff*r«s t4 jitlt0g»^msa':iP4il*,pr04uett 'jit : 

■feeffig/'C'^ied'pytiv :'■ ;'''■ '.'. n- ' ;■■’ ■ 

; '■; ■■ f:4) Tfef„»,mai&<4» 

' ' sdi^tew'ol 4 ^ 

4 i;;;n"y;:v-''n:y yy,/ 




jU-.y'mhrM is. Ihc amount excreted as kreatinin 

of » form of mrtabolisiB. According to Folin tiiis 

h |>rohab!;.' a measure <4’ the constant variety, which he 
*‘tt tjS'iUc 'Aif' » aholisjtt 

e.4 Tk.f fstmgf^n omduding uric acid, xantbin, liypo- 

--thrsf* probably .dso irsdicate a special form of metabolism. 

average amount of phosphoric acid in combi- 
r.:Arit% wl‘,h lune and alkdi *»Kr;rc'ted by Europeans is usually said to 

ju- ki>m 'i -- f'-i g?-im:nci iiady, aru,! il# relaticm to the excretion of nitrogen is 
^ or b- I. I'b- .'ivr'r^gc in Bengali '■‘t kwn the analyses shovi'n on Tabic I! is 
hi t*5e 2,t hour*. Th;& U 'ettb-. more than one-third of the 
.»* 50 t{nt go? fi'd oH'-y tie’ Eurofrean, hng.w vvilibc its relation to the nitrogen 
-.a tf;>‘ mitu.ik Jl;^' out to praciically the same as in the European. 

The fdroftphofic arid <■.! the MfjHc w lirgrly determined by thff nature and 
ttOt»'.'f=*y of the kwl . \t !<! not, fiotvc'-'cr, fartiishc-d be ordinary proteids, but by 

!c:i; in r-u:;!c'it'j, 

ri'fC fb he i'rtuly ro!if;iif4^' uurogiai and phosphoric acid in certain 

^’rctp-'inini.-]. I? ” ii- 'ds fr put on, phewphoric add is retjiined ; when the 
'cc.v'i’ ■•> w.i-iic, ;S biHt ,snd phospiKiri*' a.:id is also lost from the body: 

:1;>' cl pjc'ed .'sc'i piucitiihoric is in tile proportion in which they are 

plf-.'icCt m it: 

hi hnm-ai musudar U.-wsc th>- rcUh^n h-'twci'n nitrogen anti phosphoric acid 

•’ CO, iVd’ ddei ^oaolvo) 
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$. TAi’ mV liiijfoptafis escFettt ^rom to '75 jjramm«« f»f 

uric acid fk% ; if large quAMuks of aniural iWd rich in |!«rin4«dj«i, aacii .m 
thymus or sweet-bread, are ’.ake?t, tJt© daily r«ay Ijc- incrcasrrf up to 


I'S—s grarameti. 

It do€?'i ««i arise ismi iht *ilsijjtegfat»n ol simple albuwswjti-'i 
is chie% derivcti from the uuckks of the. imvi. 

The cxi'ftjtton of itrk: acid, oa a diet tree as from bodfes, \% 

fairly cws'iiant for 'each iudivicliial , k arises Irym the haHes cA fhe ihi-ue» 

aud has Iwien called entlogtTioas in corittttdir-tmctkwi to ihi cxoge*«i.s twk acal 
originating in the nucleioH of the food ''*■ 

The prereat tm'Cst^afiosM on the utk acid 0'ut|«s: of the Bs-og^t giirc aO 
average OKcfrt bn of 0*453 gr«nnfe»j 4*%^ irhhrh k 'nboijt the a« that 
Europeans on a iiufin-ircc vegrtable' dbi. Tlie ‘‘dbaB'" fpwls*;) in the for^l of 
the Bengali ctwtbns a high jperecfstagss ot p»rin i>orlk'» (vyiiSfcv.r Ilail|i SiO t?>At 
tliK total' t|uafttity of uric acid excrtictl covers that tfctivt'si from. ,*' < 3 htir'' ^ 
,1'nd that dir to CTiilogefiotJi metak.’dbta ; this iitts.'i.amsW'ft't *n tne ll#;Ogiih 
he very siiiall. It wM be of bterewt to ohtai'B Ihc; escraion 'Ot this ' eftdoge.ftous 
uric acid in the Bafigali (hy girisg a fHiriit-iree dbt) and .cwnj^rc its* amoant; 
with tti«'rei,ult»i»fat,ati}e 4 :m'Eiffo|b^w^ , '■ ■ '■■'■, 

''9. m' ■ Suifkafy^.^^nmtf tk; mkde '^4 ''il» ^#h«r' fAteit. m the "food 
r«tpp«r!S in ihe tirfee c^mplftelyoatiiiaed '■»■!«*! ^r. 

.siilpliwk'aetd,'^ irsofgibic, TOW»hitbtiWtsiW,.,it«iti^.:br« ntfphif,, ;' ,'the'' 

af bt'ilfitf m 'i ,* ' / ' ' \ ' 






i!:; r.sv Thi,- WOTKS 

i!,; >•-' ',h '- .irotnaTis prcstiuci^-'- 
-I ' miS .ncT’gc-'^ ''<15/"' 

rt! .-■'..rr *iif: tr.tal sylpf^nrit: ats*! tn 
Ijfipl* pisod Hi:tir>. -o far na ojsr 

! .4 f'i't .antPHin*: uf intffSfuirtl 

4 ■■ s»r,f !if th’r* fhe *ntal 

‘4''* '.'i ;uul lias 

■■; '.j-.iid'i -d ur'invfy conslituent?' in 
, si they :iK I'ontpjrfd in iht* 


I able III. 
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■'ll?*? ff^y iSArlt«4 rt'iff«ir«Kr'» met, mth bs ?lw u«iw d ' 

a m ip ^ ^^Saf '., 'mimp 
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*5 


methods of blood examination have been made use of, and neir'i'r 
employed and modified to push the examiRatieii as Ur as' ijossihle in aider to 
obtain a knowledge of any departure from Europ«««» siandgrd*. 

Tbe result of the urint analyses has teea shown to be that t!u^ la-roeniagr- 
or total quantity of the constituents excreiwl was on a very much iowc? 
than is the case in Europeans ; the blood being tiu? soarr.e frcra winch ihe nr«5«} 
is derived, vve should expect to find some roudiloation in jt* » owp.i- 

sition and formed elements. 

Let us (jxamine the evidence at our disposal. 

I. Tke c^rpmctdar enumsmiim and If^rmagisMn taiW.—The ordinal? 
routine examination— enumeration of the red and white corposrla* and I|m; 
iistimatbii of the percentage of hieinogbWn— *as eatried oat in t difercst 
persons ; about two-thirds of th«e were *stud«nts, the re!»ajni«g third was 
composed of many different classes. All the iftdiwiuals taktii itiw (kccmnt 
w’ere in good health and were, a* far as could bo judgsfd, typicai pf tfi^ ^ood 
condition of the Bengali. 

As there is nothing to lx: gamed by giving .the indiv.tduai » 'Inh 

detail, we publish in Table IV the averages, ot the difierent, .I'lr stated 

percentages of haemoglohin. ' . 


fafole IV. 
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Ui) The average timber of red blood corpuscles per c.m. of blood in the 
is greater than in Europeans. In over 8o per cent, of 
those ejtamined this average works out to be 5,300,000 per c. m. 

In Ewopean healthy adult males the average number of red blood 
twpuscles was 5,190,000 per c.m. over 113 observations.^'^ 

It,) The white blood cells are, on the average, slightly more numerous 
than in Europeans. On 1 56 observations the average number is 
9tx>o per c.m. 

(r) The haemoglobin estimation (Haldane’s modification of Gower’s 
raefhod~--the carbrjn monoxtcic method — ) was followed in every 
instance. The limit of error in this method of estimation is not 
more than i per cent. 

# 

The blood of the Bengali shows a very decided deficiency in hsemoglobin 
eo!*j|Kared with the Etiropeati. On the 156 observations shown on above table 
the average amount of hemoglobin was only 79 per cent. ; and over 75 per cent. 
iii the persons examined possessed only 81 per cent, of hsemoglobin. 

When we recall that the Bengali has a greater number of red blood cells 
tSnsn the .Eiiropc.%n and, at the same time, shows a marked deficiency in the 
percffltage of h.TJrnog}abin, it folluw.s that the hremoglobin value per red cell is 
mneh below tlie normal European standard. 

In Euft^ptans the h.'cmoglobsn value per red corpuscle varies normally from 
to In Beng.di^i, on the other hand, this ratio is about 075; this 

instead of each rcil blood corpuscle being in possession of its normal 
amount ul hremoglobin. it has, on the average, only about 75 per cent, of that 
c{niii!tlty. It will he evkh tu from these facts that the oxygen-carrying capacity 
of the blood must be seriously oflectt’d. 

3 . /ke $peiific gmpiij of the In the Bengali the specific gravity of 

t f« hlw'd av»t.tg;:s in adult makes 1057. slightly higher than the average 

lor Kuropcatw. Stewart*’^ gives an average of io54'4 on 565 observations. The 
higher .sfxadfir gravity of the Bengali is probably due to the greater number of 
corpuscles, ami, as will be wjen later, to the increased salt concentration of the 
b’.eod conip.trf'd with th;*t of Europeans. 

3. Ths ckemk-ai »f the bhod, ' ' ■ , ' . ■ 

I#) iB„ordw to ;Okain, gwlicient Wood for iai»lysis,w'e, had:'fesoirt ^loktlw' 




*7 

15— 20 {the quantity thus obtained was collected in a weighed 
€ask. 

In this way we not only got aifficiait bhjod to c^ry out analyses, but 
also obtained the awage compositioir over tlfe number of indivi- 
Aials whose blood was taken. 

Having weighed the flask and blood, by deducting the weight of the 
ein|>ty flask, we had die weight of the blood made use of. 
This was ejiambed for total nitrogen by Kjeldahl’s method and the 
■ ' result noted. , ; 

(I) In a i&silar way the blood was “pooled" into a platinum dish— 
■' weighfed hwHore and' after. 

From this Irfood water was evaporated off in a water bath and then in 
a dessicatOf. On weighing again we obtained the total soliSs 
■■ ' remafeiiig*' and the wateew|KwatedL ^ ' 

■ The' scdid matter was hwinerat^, in a; red , hot .fi'ame to get rid all 
, , :iwgme :materia! and, tWf bdtog' completed, .'the capstile''was weighed 
; ^ ioOrgaiiic'.aidts pre.settt eari'mited. , ■ 

.. In Table ' ¥ we' present "the'' averagtes of " the ' results , bhus. ■ arrived at 
regatdbg' the Moc^ of the Bengali* ' ■ 


Tabte V.' 



' , Et»r^|»mif(S 4 jiniat). 

B'feRfali 


1 '.Peroeatap, ,, '■ 

"Percentage. 

Water • 

. . . j '78*87 ' , ^ : 

. 7 rS 8 

Total Solids 

♦ f ^ ^ 'll 'I ' \ . 

, 3 <ri 3 

Proteida » 

• • ■ ' - • -I ’ 


Salts » . 

. ' . . . . ' 

;■/ t^06 ' 


(s) Another method of ewrahation mad®'' us* 'Ol' fege' sfeale 

was the esliroatioR ' of ihe total 

(©xpr««i«l' in'^ terms ^ of ^ ''method. ' ■ 

This 'is an esceed'inyk 









Tlis'" t>f til#? RwithfKl h to }m4 tfie particular dilution of a iKsr- 

inai c4 cMoridc^ two Tolatnes of m^lilch w3l exactly 

ol OIK* vciiwfm; ©f tlje l*!ood. Lei tliis dilution be 
"’W" ; litis to a P*5f solulion NaCl. 

!S;©''A', kt a simyitr way the dsktion of Ills .-sc-niin with distilled water 
ji«cr-«'Miy io e*rd*;r ffctt two volumes of the diluted semra may 
#%'!«« b-'rmo|ysi'9 «i mv* vohsnie of Wood is found. 

Th‘>.-it‘'ir,fv %'*'■ liAve feu »*x.MispV' ^--~' 

. ■'■' ..r %<)%KaCI tforefore Seftimisst' 040 ^ NaCL 

iin Table VI w«"' prc'^rnt I hr rcBultsobtakiei! in 84 different observations 

>m fhr toMl *<tltuiiy ot the serum. 


Table VL 



fitf) A fe^i-urtb we;i*« of vxaminat.ifm'—bu' a kwowled^e of which ««r thsMA# 
we disc to Captain Harvtry, LM.S„ and Captain McKendflck^, 
LM.S.* I'Qlh of the Pasteur lurtitme. ICasatiH, the origiaatow of 
(he uwthod-- was madt t»e«f t» entfimate the total chforidw of the 


Capam Harvey was §5»d I© defiMittfimte the 

M«(»' tie: meibi^d was , , Sttr^ly,, . it. eottsisti 

m the titfuiloB. ol , a k«{» n ^ ai|f4iirtt , tie ''SWiKiSfo* 



I?/ 


We bate itmA it belter to a* Igr^c m ajntrt«it ol »er»m sst'fs^wble 
so fepg as tfe siiiisi If cteir ; iIk* c-trar of obiervit'itw Is lltus 

The atefagc amoimt of cb'loniiss prrwui in the #1 iht llwgaH- 
o»r A large neijet <4 by lhi» m»;thc4 works mt at 

Irom 7&*«78 f«r cerst,; vafj-fcg wlthir* wty narrow bmlt*. 

Now, let m emnme w-sslis mkexi at fr©?H diieieTii m»ih«ls fil 
ffiVtttiplKm 

I Frow the cbenjical eomfrisifion shown ©s'* Taljfe V it ii eirWe»i Itet the 
^{>tei4 coiJlem ss on a. lower *ea*e k the Bengi,li C0rept«4 wilit 
tl» EtJropean, 


This m in fepile t4 the fact alf«a4y shown I'bai, the ewp««ttt«r elc»s» 
if iocreasetl' tn the Bengill ; it it, therefore^ cifiiiesl that the 4cl©i* 
«?! in iht toting «4 ih« seruwi fs rttfi ' greater tl»» 

wottl4 @pf««r from taWhi'. When we r««4fect that it if iaw 
these flMtmg protetils^-feriin* glel'atfin mtl 
ihn liferent nkrofftmia' iis*ij#f of ihe y^if 4*?kv 0' tfntir . 
it «'ilt be 4 ba«iiaittly tJat th^» fasts haw a fW| iwpoft* 

■ aM Wiring on the ftsllcieeey or 4 ihn *lt«l «i4 wflft 

partlcalar ty of the ekMmX in that. iM. 

In this ronnectwft il ii interesting to ftjle that ii dkl 

tsilk a «ity) will cante a ®arkn«idiBii'Mti<m m lie a»©i«it d fersp 
albnrittii arid, »tutu. glcttndin in g>fewl a li» af a week*’*'' 

S, Tit# total coF««ntfatwi]i of the sernw nr kt trtal Mlipni, 

From a compariscm of Tables 'V Afwi VI it will be fewid tlm? the 

titatif# eitiftidtlon of the »lis ^wresponds clO'-s*#lj wflb tht pnt» 
Cifitage obtsioed by Wright ’f bs^oifjdi iaiethod:«-*i't^ fcr ^©ait-. 


ars4 ro54 per tml ■ , ^ ^ 

Frofesisor Wriglit^kldt tliM wbai k .by |ii’ 'ii ■ 

MytliecMwifcr^' an4.i»tiltf total rtlrsftntbis.iw4re»aMo' in 

■ agree. Wt l«f n foniiil that ■ ih® wlbhy 4 tk fernw ' itota.; ■% 

■ Ik lia&w»l|si* fwdtol ii rfwayt gr?»ter 4 

cblneito estifttfed in ti» w.afdfyfed by 

si^liito' 'ton; 'll#: 

tiw ty^e^ i©»Ai 4 ^ km m ^ 







T®Me VII. 
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i M3<iy si‘'Wv w«*s’e swiidc dsis the fjlecis <if (iiiuiirit: sulphate in 

gi'id ih*;* uivjirabk* rtmk fonijii was th*-* imnwtiiat** decrease 
it} ca» icfntrAhon aithe st-rufn—- a negatsve phase-followed 

Ivy ;j wtssrn to tlic Kortna* degrre of '-alipitv,, Th<* effect of quinine 
woiiW app<;-ir 5o I'se *r» Ifrssen the rtisistin^ power 

ol thr red hkiod eorpij, ?»':!»,*,» <o hviRrfwIysis , and the larger the 
dost; th-- more <|ei..!ily tins restslinq' power h reduced. The 
leafing of these m ilie admirds-tratioR of krgr* dos« of 

^mnm' .sulphatf a tat tm k the ©f taiOflobinurfa is 

ob¥<«js and up a ttfv interesting probfern.|'^^ 

U EtttOfJtaiis total ^alir^ty of the wniin b ’qo— "q^'per emu Many 
aiitfeoriib®, however, give & l«»fr vate,. !»' the B«^i tfitf 
viMfy If^in p^cent. ,'3^ 
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It ftJis fc«n fliown k r4li«ity» 

ift tlw wskf^ is f fcaiif fa*;fe»s«i fo 
Tbe lower pefct'RSag?; fA Ip if» Mo«i «f imr. 

B«!ii§ali mmM i?itli llic ttgtwr' 

f»b ecmceRirstton of tiie t«rij « ; safinilf oC the mmm farfiitg' 
iftw,?rsrly as fbe ifrflti* 0 I tti'e Mo<&«l, Wliaf ttie en- 

pla.i»licni of thw y iw sm iinAblr to It wmiW fe*yif** 

eiref» tfcat t» <1isoaie$ m whfeb t'lie 'fialt eoiteenSritiam of the 

wraift is markedly iucrcaswl diieaf«| 

red Kr«d co'fpr^iclt* anu uiw*? tmk^mt t« a .^latiop ^ tlie 
thm in liMlt.lt. Thitt tliii i* im>c d«« to » nd'Otiofl td rbfef#^'# 
by tli« hhmA n nrfident kom the ImI' thMt, ^tio»gb of 

ilie total cMoftde# of tte '»enKn by the Hiwey^McKefubkk 
wetbrnl »lmm a decitWI bereaw, ; tte Incteas® m ii^iblRf „lile 
ssifcwit to acet«it for tbt iKf,j high perwsfdage' obiaiMd lif 
■'■ SoRw «ttff 'factor, at' 'pfc;«nt 

■ ttfufett^rmiftesl, increasiitg tfen resistinj^ of the red idood 

eofpiiscie* aftd' wbkb e«i« ■!» ctplii n«<l by mmmk of ineieo i««©« 
nkity, mmt be tfi hualtlf m' mm' m th^ 

■ of an^'Wia met witli in ih«s Betigili. the refult'S can bt eektitictelf 
fxpkiMd by asmo^s , tins proof of tWs ^ ,bft fee&i 

m the close agf«sifr»«af of tlw .p«ra?iirage ■©! fetal ,«alt» «>si'ii»ai|ed by 
the ordiftafy !»raK« Mtd-hf W tight' t .hgjffi'Oijiw 

mtlbiwi. ' ' . ' ' ' ', 

ill. Tlic clilofidcS' of tte ierian-* 


Voila’s average value for bniwn WtMtl 0*55 pfit ■e«rt»'N»CI“--ap^ 

very closely with tlie latdiie#* risaits' db-taittol by, ^ 

Wttmacb aiid iHernacki* » the ; '^sastity , 
for the Mood seratii' of tbtp, 

wgwik salt$ of biitnin bloixl,' sem« #1 flit.ciiifcdifts , 

ateiie' Wing *50 |!Ma 'Cfflk. ■ , ., V''. 

At we 'baw already &late 4 lb« ■s.i«r 4 ge pmemsig^ ^ 

istb« btdM 'ler^'.of wi^wkh^^:mupm: 

, . ' 1 |«lt»' in fcdtb 4^ it O^IS ' 

'■' ;, ' , ■ ' , . W# laltt'ltfe t f«w .rf'lfet' ■■" : 
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I'hf* w»' h lye ViCih-. Os!! at 0735 ptr fenl, wlwh ^voaW ije 

c/iS fC’-r rttiiit, ?'{j n'j'> pi^r crni, of Riw'i* Uv‘i? r» pre-H-'i-ft, h\ tho blcotl 

ni the h,<jrop<^afj. 

Thi'*. ettra a’BffiSfsJ «'sf t l■il^»^^^|t :1 in the tiinmi «.»f Benitali wmiM 

rn'tnpictslv arC'^ismt fm the. higru:r sa!mity of hw '4«”»utn. rts : ro6 ptr cent. 
t<i> ptr ccsil, r»)«spir>-‘d *i?h thf tatal %.ik corsa-mraibii of tbe seruns of the 
E«uop'an, «>., o'Sj |»;r r.r.nt. fo ciajsj p«f t.e?<i;L 

As slre.sc!y fiietjlioned, tfKi lrigh<T Svd-t i-cexmmAthn vniMld assist in raising 
the fpi-’Citk frAvitf «Bii .iIro, m4ll itwrafeldy, ttowtti t^r.4 In increase the alfeali” 
fiiy %tt ilw Wtwd, Wtth in tho l«.,r?»alkalimc!rv of the .Bengali we are 

n«t m a |»s;ffOi! to wak« anj tinfinite iiair.ntnt, but an iiifWiigatiei! based on 
the vaimMe ir.trodyce;] 'hy oifKi Wslian h beiiig carried &m, 

Iht l« l>e *«w Ifti; bwse rractittii^ rbe inorganic lalts 'of 

tfe«. to s'lnsold ffto iroslifs lit ihe: 

.Hf'Ogali ip 0 , wide feM of. rt«o#r 4 :fi^, Wtb .tf«» . A,,, 








f&lio«rttl ifi cssfl. Tfte iirae re^jired im‘ k EiTO|WJAn« 1% 

Mated to b# lm«j 4 1# 6 mitmit#. 

Iii't’lie Bengali tli# cfetlwsg af the hhai iti w€ff iftacb k tte 

KtuftpftMi The average ti«te of m tsm stflcs h froit 

t|^j|' mhmt&* Tb»J^ rthmmthm* srere ail -n^nei oat M Hmwi hmt 

The sh^Jrt ti«® re§'tttre4 fw etetiw^ k the k i4i^i*k«»?n t# ail 

w«rfcert 'eft biftod ; ihe hngef»|jrfck, imm whr.h in tlw Ktsfope*! & c&»* 

piuimlf iarg« of blood tmt he olis«itie4, « ilen.^ah rapidllf clo«» 

and beeowcs »e4W hf a ctet, ■ , , 

The ««: of this of coagplatioa H diiRcA to explain. One Imtm 

l^ohihly, a nwryically hi^h #1 ilm wr|w»eMlar el?meitts mi iat« 
ftrtkttlarly the. 'ttaewicallf h%h iwrage ol tte irhiio w.pwsofes m ihe 
of ' the BoftgMi. Aiwihe# factof whieb we cott«ieF ©f gwal l»prta«« is lit 
giealer oi the Mew:^ ted ill the psopfe,* ol ikm {MrotHwe. The cf«f 
.of tWf i*ic.tctft?d stfelty is. la alt prAihilitv t# mctmrn Iho '4«ig«; ©f alWlnitf 
of tlte hlotd aftd to immm fi»i lise'dity with whkli the hlwsd clot*. It. .laay 
te tW 'With tlii« nalinlty «w .haw »i ihewmri siwe a higli» ewwttft* 

of etickw salts, m the of ite tii« in the Empwn ; any 

mrnmitn Ih Ific it'aftihtfol catldtiM '‘mm preiwj'Stj withk txftak lintils, fayMir 
«%til#twn I'ttst m'* itimmj as m m he 

responsibfe f« & dlwinisW of f he ¥m)4 . , . 

5. Tkf Mmi prmmre m ik& BmgMli'»>-ln 'fe^althf title Etropew 

t.h.6 nernatl mmge pmsare of the Mood » the hrachjii .awiy «»»« fem iia 
to i.4i> mm. tig., in the sitting postiife. This pressure wir* crni^pm^^mlf IJltte 
wr. health fwt the Siiwe intlWidual when nieasufisd wwifr .similar clrcniteiitiftces a»d 


®« ti» $ »in.e Jirtet'f ,, , ■ . . '■ , .■ ' ;. 

We hate taken readings ©f the hkwi'freift.ststc la ite Iwafhiftl iHery 
500 adtfJt insile Tte EnccTs sphyf««^ 

wiih hwad a-milot, ■ Thf!' . pr4«»«ife ,«44 <!«!'■' 


difappeatance of th# paBe w the radml aBtry- 4lifc #rai Wng ^ 

with nhs twirt. AH r«iadio|* w«r« tafen with pefs<M» tsapMai^' |.i6 a 



Tk tho *hol« seificf ihe afwa^e' Wr«l |»sss««£ CtyftA) .ffett' 
wfe'owl to h«.J«s| too »re*. 1%-,,' a 
tech»l'»f|eft mi»v.t%',: ’■ : ;;:• ,, ;•; ■. "" .■ .■ .■ ■'•■ 

■. ; ■ 1 " :1rit « i^li ';';tfc, .'1^./'";';. 

■ ihf ; l»;'il|-o ,, EsfS^w ■ tWt, , .tfct ■ Ilf k . 

' "' ' .,' 1 ' V. j.' ' ',. -leJia '’'iiJ ''.■' ' .iMSMBi. .d,, . . sSi^j- «(if' "J ''’ ,’-L. . V • 




^4 

ciiiMi': »i''' AtKJosphiifc (A Calcutta^ such a 

|i&'« ■ix"t:.-^t h%(ni |jfffr5i'*;4sr« 'A'^ r« vtm »\ the Bengali As ht expected, 
;l» Ics the new conditions 

;'.nd r«t»rS?fs 5 in of W5*ntaiw?3g iht tonicity ctf tb': vessels in the apea 

i'ti |t«'yit>i'«ef;il frsi'rtanre j thi,$ i« 5t% firm orr* of thr fwiacipal factors in the 
erf In ife f«ttsideratv>5i «'»! this qncgtioti the force 

And iVH'>i«‘=Ks' '-h'’. is a f'-tct«'ir tifftt cwmot h*: neglected. In the 

»-v-'S'yn4 p 4 n of ihiis p.sspftr %:¥ y»h;3ll have rvssleitt to hrw^ Comard regarding the 
phvsical; fk'itS'hinnr^ frf ill** Hengal) aft»i his ^mor of ffluscukr exertion 'Which 
W'dl it.ft4 m ^:hm that tl»n cap 5 *.;ity fi*f miiscnbr work b d^-cidfidly superior in 

*JiS 

,1'fwn 4 .’?im;5gt of argemenS hf.*!?! that the s*ime tauscs that clfe^ct 
rf-j^ r.ipijrsiMhy irf' Ihf ordir.jr>' rolticiarv muscles aho maintain the 

sin^scaUr of thi* h*'Art wi 4 higher rtate of nairitjon and pemlt of the 
yaiiwrior i-mx m4 vtffm of rf*> rec'rMfk'i'tJ, 

Wh'irfovcf ihc or c;«i'i<>f mat’ be, tmi piresinrr of the bloocl in the 
,Ane:r-f$ ol b kt)m p«r cent, to lii p«*r f-rtit, hm’cr than in Europeans. 

U i% w.wtfi in o;.'mwijtion who ih*s It, at tljc pt.'srctnjtage of h.'Bmoglohin 

is Also j)ft!/ abi.<ut' 75 |»'f cent. ?o Eo p^T c^rw. of the European Mantkrd. 

4 vonknhi'fvrfnwt of rls'r; shdi Kturn Iriter;; at present, we 

*iv*ay rU', -e <wf c-n tha alaod oi the Bengali by collecting the results 

jn ihr 'or:-.'! id a Uhk" 0'.ej|Mrt3!i'» ilwm with normal standards* 

I'ab'te IX. 




% 




l^art II. ’VM wf tlie tte«|i:all mnd it>% tocarinfs oil, 

Dietary Stantilariis. 

Ill fiiH' lifM iiApt'i' 'A'« kv.^' SJ'i' ijfir.«' 

oi i* hr^*:- rsn«:i!j?-r ».i*f w»i‘v>'f'J4k tH^ 

amr».,in! « 4 »■>•■; fne h-, *>■;-’ ir'iy 

gT 'i'.5f?!:tt<''t p'-'T 4:*|' ^r:\\Y A' t!i\ ,iVt‘t lI'U.v 

c4' i'" ifjyftt f'h','."' fr.ilu'vny MiC'w 

Dft t’lft cithft? iV-i'/hUiHYi t>f V^ff, w':*'* ih h'W w;rf 

fs^alwsr #'Ms«i,:*fHj!) a* .s //I a-jtrnkjrs, a!? .idaU man <'4 

I ^ ksIs'S. 4*,’*!'^ ?'i! '#f ''A l>{ k Yt'HVUt'i'-'- { |S 

I'jfrttrid. C«f wl'iji'h liiy tnes At ;4:4'5!4 !*'"■' aSjrJOrlablCf 

1 his i.'; tiw; rnk'^f tais.v .sheep'.:** -a amnnyyst 

»4a t Oi'^'riss'* th<i ;*!. |ii',*'(J'(’if‘55^‘! fit ih* ; it 'Vt'di 

«!« f^r- 4 *j 1 ts Hit a',fr>vi; Af'- r.f.'vrrcct., f.h-sl fit hfn nd 

pTsig|5€r on .9 d’it't \hi,* ct'iolA’fsi 01 ?A'; rtir,{iit<it ol |jr<4i-id 

(kml hf Voit. dHi^luU'U y-, 

p^;)‘':^^';,^iM^4 !« a 5 ' id ihr of itt« 

Irf'f’iSK tti th*; llvttin.iU nn djetf. '*fj ‘th^H fWV tiiHivW tl'i* thWK-.’S 

ih.it to «pii-n dd- of tiv: ‘aiirAgeii0*m fe'ii*v«lr+ 

tfij* lij'Mi itt l»w'; of fiAiWtlot?, Iht. It'n 

iV'^turi' nt ihi- 4R<4r;ii'i> asi'-;! Hp 5n mMSt'*;' ; »» the aT58<#«ir 

IP jli,!''- ttiU di:ptif<l. !r! a t;4r^;.y; -I'V knd (4 shuisM fr?* 

lakttit m to s-iHh)k tAo p'iti nv'4 a eSfat !®t4to,wht <4 

ihi‘ at jshk,* m 11 the fwrekTOkoil work, Iha 

t’lKjfgy <4 'n'Kftf )j!,sr oisniricinni, Ififw th«" fif»';r''f^tn^p»l>'*wt> .|>fsii'i’!4 

ntaUoi shntr, luyacaiat work w'oulfl U ko mum-' 

psiiiftl, u- iulliowitil Isy a gcMTiiirt ii.ii|}|>l)* of if, on tha ositrf Immlt 

watk n>!-:tK'4 of itosts 

tiw* it i:-4 e.|fsailf ckm fltat lata w*4 rattwikyiiraks Afr tfs^j pogef imAsM /©isrt 
tlw drain iftCidr.iiiiil t« vigariiio#» wuntidaf iictsoti/' , ^ , 

Thn \li-w liv IJsjtiig aftt! isio<l?fK:4' lait'f % wiif^klfer 

ikmifiaifl lor- Aooof'isnu f« tlwy theoty tht‘ prmUmM 

pf ps'*it<is| Itwl'-sl'ull'?- Isu'lif iRto ihv c4 |^'"liffe^ 

■ folk, lijfwo, in a Jorw, (i 

fwrthfi*, k'iho 01 ® ':ai^ 

mrnmmr^ ^ 

;':’,,''ik -’''V*', : ''■■■ ,' • o ’■ ';■;' ,■■ , . dddyM>dd-ddd.%]'>d'. 

''■UdYdd.d;. k “,, didd^rdd-. ddydk:. fi;.? idu4? ddc,:> d4d-dd:0dd dd-'d4dd'M-‘'dd 

" v-o?: V f> ^ .*'> . f ';f '. >y . ' d v, %> ' ' h k , ~ 'r . X ?aX& dU‘:, , IjV.. 0' d;i;^;rhk : : B -j;:- k>kh *' i, '/ '■ . ■- 




m nt On orH»:r lufvt, iriCrca.M'd m«scukr exertion 

sj;cf#.*iise HStlne c.'arisiimfrlujn of oxygen ,ind irs ihe oxcretion 
*f es Aon immtr had, therefore, ta be considered as n 

•io&^ce or »s tlu mm\ o? the of maiseular contraction. 

hypnlhe'iiW' alnjosl tikuwtficallf the opposite of the. theories or 
. 1 , 0 >i H hrdd rft mO'.'h hvonf. Aco.jrding to this view the 

n;'fngf;r. i;d' iht prnttnd lno4''SSuS"» k »dph.!h" cnffi'mtffi from itie products ot 
.if’-Q e-%-m'trA in ilw ?nft» ur^-i, whikt tire rarhohydratn rook-ty of 
rise* proi,i's4 rtV*V,:nle torms, on the tuain HOtiree fd the energy- 

supply of ihe isrgankm. The r'isiuis diem selves undergo degradation under 
exi;f|;tkiok « 'frnm'SUftes'.'S iwily, a»>. tor example, 'Mthen the supply of food is 
^nspffh'kro t# produce the em-rgv reffaked by iHu IxmIv. Areording to those 
wte h'dd tliiv tirf! inuiu r^art'e of em-rgy It th^ oxidation of the non- 

nilio^eiToai p«ft of the pntrekl ttiokiCiile,''' nifro^enoa? biiHl should play a com- 
rarativi'ly ‘•iSbos'diMic r/>!f in the genera! rconoiny of iiatriibn, and its function 
,>.'•1 a. sour*, c t\i ■‘*h«>!iid be capshic »>f being entirely replaced by carbohy- 


t';r.afc> anil 

The researches of Chittrn-if.ii, feivcii aca others have ail htm directed to 
♦‘}« e'rfabl'idon'* nt ^4 fhi’-. coHcrpison ; CihdtencWs work** in part icukr being 
,■01 tkfu%t plrs for mCikriSbon io the pfoici.i intake. This view dearly 
fec-ogero'^'t tl 2 !“ .:»lh.!r}jpnjr i'lttc rd tiitrog; non.'^ h>oil in tht.r nutrition of the body, 
ft k. the onk *3'>unc of ndrogi^n -wiiiliye m the syr4e.'n and the otdy source from 
which the probhdoxott^juiinfc' Ixmih'S id the Iwjdy canb« nudntained. It is, thcrc- 
'fiO', iAviwj:'4 iha! “‘t*u!:e urn’ll hr ii Cf-'.ldn iromif-r o? true proicid tissw broken 
uown Kdth dai., independent .■•! t‘;,v larger u.elaboh.wn roinrident tinth the intake 
id bxnl/' Ws’ hmt- ilv';i:UK<: fo iii'itrnjjc.j'ili between two iorms of 

of energy ;i*vj the metaluihs-ni iif risstie—- wbich mv. 
diitic-et inms 6-R';'P The !l- ;‘je ^sbuld l)c fairly constant 

U'nlcr i.ti'eljj i,‘.vr y coBdfr'u'H'i'i fu' nny ,j-pvr;ii snowntijjal ■: tf'5.’ otn,’ l.irfcit dt4crndni.tig 
?he'<r rxtv tsf, b**sr«g the wrigtc; of the in'Jt rlcjuvrcf of the liody. 

In cont.i<-r?nnt tlii^ view Folio" "' hru jecenTy m-de a furiher advance in 
niir kn;.;wic:lgr, Il«- h.'i-.:. shnwrt thx fb» dj^ngc Jrom a tdrogen-ridi to a 
cAfogf/n-prM.'f <ke! w f.,dloa;-!d by wynjik^cij vliiscie- tho eoinpo4tioii of iftc 
uf'm*’, Au would btt expected, the uitfpu!, c4 nvea dkiidslicg in amotint , but, 
m&fc isttpO'itati: than tlrisi, k di»;iws.be% rebtivdy in com^fis#ii , with tht' ‘^Irer 




■■ 'r5|# ^ 

' ' '‘A 't;;, .> 'f 




tfe.irfori' H'M iRttal'joisf*!'. ftsay 

I<v,::kd3, Btt5!abft|}STn dtu'itd iIk t^slaat 

al>o¥(i! ri'iVf'ft‘4 ?.«, whiiStt t'fi'tpfKifeil/fe fs.^r htti'iiliiivi €%t 5Jitp*fe?»' 

ftiiul wliich is ht 5jyi‘a‘r:rr pAtr d th« umi s^-s the %,mt. Af«rof4» 

iflg w vbft' £■«.“* tte w^kwi* f;>f tii« 

t>l ih'i cw h' t!s'« ^i'»;?,',<up!' r»«:'i,..‘5S->.''y {<» »y|>pl>' t’ic 
(e|OT^;i,-KP''4 by iht! m-f i.tb-o-biw, ii'sid ivracb 4*K€THe4 hi iutt-A 


Tlsef?,‘. !h)!?rrfof‘', widely aivsifgcnt vieft'i* Iw-M stf'sib ifs 
ibfi nj^'?0g!e«: s4 fba; on t't" »>iie IwR-i %■« hav#;- tiiss fhffin"'/ s^at ftK 

mil butls ttp ifi« tiving pfo'EO'ph^m «l tbf* fwni^'^ »ti4j ifcat 
Iftfgift ar<* «tn'*?s«a!y to w'imUw tjit* in full eii 

the hfafei wc Itai*;'' the t'i^dr hftM bf Poli« nnii iliat cjely iltoS'.: 

are nei-i'i««fy tli4l im the ffpalr &f list* w4 that 

is i% from th?s. n!<Wrti?rag»os'iai. «f llw! hmd ihai thfi -ftl aits* ♦ 

et^erijy ife abl«me<i. 

ft h E'i'MfttIty admitted ihe rrmgf of n‘«$<'4*lir tafi ■coatf; 

Iroaj all tfma pi ci’^stnlc ter, as ters'KirfogetiCso’* . 

food k'f in tdeqiau.’ or In stored up m tl«i fn-ait'ttltf 

en-.^tg}' is <k'itv'<*!l principady hom that soorce. Wbt»t *1 ll gOirtr*-. fjrcl^'o.b' ar?; 
Atta£li»d» w:|^riiw» wofk fl^jn aiw.«*ftd trirli 

The ifjtkicREt*'.* w la^'onr d. tln“t n imi it mj fee acc*pte4 m 


4 ffniRil wwktrE|j 

The h, th6rtdere/if$fraiW'ii{|d«;«*n tbtss ;»*-• 

Aco;p4ng the tlwt tl;*? encrgi’ ©f mwlEi-ykr ?sft 

%% pj’ffinisf mpphnii ,!)>’ oon-ftitragritsMi^ fap<1*st«ffs, '»re «e, therefom luiflfied 
in asiv^ttAting a large b ihe prijtejti infakf'’ Voii‘;^ istMilarf ? „ 

Is the AwiMPd of pratebi r^eert^yary te'ttefcpar f4' trm- Umw- 
folmhi eittldgeitatis «Btiatelbm-"”'SiMl tiui' r«?t?«;5iary 1^ ibe 

c%h:nut ffi.cmtmm, hairs, epkliwiial fit-,, all thsi. is : re^ylfis^ "h|r ' fte 

'►,y*lt-:{|tr II My f'firrt.'A fow' gratutos tfl' po>t«d a day.k all.lliftl ii'afe8®l|ie4y 
«v«ntwl, . ' ' ' ,, ■' ' " ,■ . ■ ■ ■ .' ''' " .' ;, , 


Irt otter' wprdi, ity'«:eiu<if«d '^hiii a/ 

.tfe: joiisiteiRi a»&a»; c| 

; 'yiited ? '■IC"i'^, 'fi#l |aM?fed',W thsii1|eSf?f yfit' '•■ 

W||T’fee ifei' l«,l^ l» ' drAIrt 3 

if'''# 




V ’f \Vr- :fw? tl"-** tiO' fm’ained from a I'ltmly of 

■! a ??»'■' fvis a crHl'r^-t an th*' an.iwt'rs to tlwtse 

a »'t;ru*iJi amoitrit of on flii‘ rorrrctnos^ or othf-Twise 
»jf if?? i.fpnnmn p-'ft iof'ivai'il 

l^ Ise ,tt rtn;:r' 4|>y.t:?cfsi ?fi‘At tht? Ansou-Ut. ft! I'rot^id nit'l.iWiscd by die 
■■■■ifam ?« |Ct «r.«sf.nfP:! ;i ♦lav’-'appyfM' bf% tfw' lower lutiits of physio" 
rf'',|>i.fr55n>'Rt", Jh/»t 10 the nroumCTts advanced by 

C;h{fl<'r!«b;.ri, div ^hnuld sti'm- in 4 ri):ifk»^ti degree many su^gesttons 

oHjefuftWini'ni fn ixHliiy be-altfr,,' of greater effsrifiny in wcrking power, and 
gf;;*!, r freed' fru breit dwr;e?e, bt a M'5?.''m of dierefir.'i wbkh aims to Tncft the 
fi! rtf'; o-f tin* wdJtunt ‘(lulsie w.'HU; of wiwgy and inmecessary 
dr^ii't «n iir fum, of dig' '.".don, absorprk-n. exfjetion and metabolism in 
gtss'f'taf :; a wb:«"lt rr'f*og'oi.-!£ fi that th4‘ smooth timniog of man’s fwdily 
Wiiic|ijnei y lor tftc! m roas.-’t attcl inltdltgemre and is not to be trusted 

tl'iA diotAlffs «i*f” blind irisiiftct or the !eadtn|:js of a capricious 
0 - h will hr onr d/'':'’.!re in the following pages to bring forward all 

the evidence at am onmnarMi wstH regard to fbe eCfeets of the low proteid Intake 
al t;;r fkcg.jlj <!r-d iu htwing on the vicw-^ pm forward by Chittenden and 
lii^ htliOtf'iA'/-. Tiji ; •.V'f r-lail ti'v to do in n manner as uribbs sod as possible, 
sov'ti’g the* i'tcts .et w'»; ivtva, thnnkl uht'* la >p*‘ ik for theutsclve''*. 


; --Tty' .‘.* 14 . IION’, *{•?'?%! 'ifU TOfAl, OP IlfK t'RIKE. 

\\r lia'-e Nnu.i'H in tf)e first fvirt s'4 this p.spff rluo the average daily 

anarei's. >'\ {v*,?;*,] t^.'.iSrff.d n*t’i;de>ii4':d t>y the was about 37*50 gram* 

r!V‘>j ; !|v,; ;:'i {fie e.|S{tV.'<‘i jg of li. ty vtHtr!*:':;. of 

’i'l-.’' .av' ragi! O'-iglii (4 the Ihnnedi (m?r „i vrty large scries of weighroents 
{ '.w vAet u'f'i'iA i!{Mly''H'<’!j,diit j t’. oilt ui dcaTj 53 to 54 kilus. Xfie average 
IhOf-vd! W!!«ki t'rwtef'.Te niet.de'lb-e daily ironi 0*115 to 0*111 gramme of 
i-are |:xr kdo ol l;o4,)-we!ghl T tk ammim u piactically identical with 

ihkt *t i.U'u hf CijKJtleriden to be t|ijste fjK||}i,:ient- 

lie :ViXfi * wc have liHtnd tijat the avcnigt* ftmd for proteki fcwni by adults 
!';< mby oret by a davy rantabolbrti tqml to mi exchange of o*!S gramme of 
fs(to>|*eo ptt kdo tfl 

bhai tfs'H 'Wsis rU!e*,|!A8tt; to mAimain the indifidtiali®. inveis£igal<6difi.a ' 

mtid'iito el titfroge»o«s iRd«€i»l'ely U cvidi^iit Ifom 

' d«?l net rfslrkt^i |««f cspk^ly a of ' y 

' ■ 4 " « ' ! « 4 « 




li sufficiently pwitsixt of i?.> dipDfoiif crtfit f^jw on^' 

stabicct simeh k'low th*i ordis-iAry 5!#n«!4«r1, 

It i5*j tJICTirfOTS, it-Q fair 49 <VS{r tfSsiry fMttf i*'. 

tv&tj 4<!l.<iil, 3i\i lli.tt ChittCOiicf! cnntr'fiiktl I'-'-ll't" s*| wsaiit* 

tatwiftg tlii* in rt r?f s^^ioiibrium 6v?»f loif^K, pf'ri&ts 

fitt>^ ©fi 3 ikt whoK m I'/iI-k* h nf l,lw! madly 

t«»4 as itCcessary fo? the rtfcdi d t{u: ,sy'*?«n?, Rj%«:il'nig i'm fcn*}!?' mih mhitm 
we tlealt iha low ptolwd issi/iktf b rho f,if.'t(nary Jifnoyst m the Avttagi"' 

diet of the wiMsIc po|iui>tfofj , on {Ins ijffi'jurtf ^s'abss^t dwriciij &ll fit*^ yestfi 
cd thdf life. 

Tbo diet of the mtive pdpul'ttmiJ of lhfl|,;rd nmu Vow Nowdeo's 

rriticism’^' of wnfl;»*f}i'it if 3« tropossihle lit *.wdimry life lo 

arrange .1 diet witti m low n prweiil conteM* s.hal will not pmn mpMewft mA 
iimislteye. We ^ball have oca*i,fo^i ' kt«r r*> pm.m analy^Ks d tft^ 4*fe«ni 
iood'Stufts ; at present, all wc tv.tA tAf ts it feih?; t|kt d the af?4 it* 

not only nwpeifti?!:* hut tioiigfi #Ofne»4i,tl *<s ciwaf tet. 

Wliilt' thif and oiweh nt^srt; k; «p| rorr«)h<ji'af}'r‘.g ff¥'>st d ite rwwfts 

obt^iine:! by kliittcuden «??» hate tAowis sjifSoifUflf fk-ii ?hf; ||,',f,pii '|s able 
l« mainfaiw flto total pMoid m.m& of mgnmm si»»lrorr<l hi on a 


i}itrc*|>!;erto«s supply that, would k myt-b the smt«iat decnwpwd imlm 

, ' « ' -B, 

KtAfvation, 

, Wt': sfeA Bf'tw pa35. to t?v> coteidrTatfOfi of the ihitt this tuiaifstais 

omouiit of profind k amplv for tlf# roaintKMncr d' m a, 'pt- 

feet confliiion «l ls<*aft.li and pfey^ral mr/mr, lit th«» tttAmhnm wo sh«|l 4ea' 
lirsi with the crid^'iico obtariieil frwrn -.mi sttvaiitA' ifd the C« 4 t«ce 5 i i?i 

C^ikutta, 


% 


If. — TttR 'HViriiS'Ct ffjlWJM 

(<i) I%g the d iwiff tAffteyv-atliopf on 

the W^^ghl Stttdenf $ we hftd the aTCfdj^ti to ferfi |ttsrt:?Kidw hUoA. 

This k very slightly than ' weight 

oai irmtttHe Ifeng^, fail sfatiffie# kf Majw Buchanao. ' ''ifftmi's 

'tbft.ol 4^1 weighw' and fe' fepl |ail$ Malar'fiwte'imti' 

'■■' ff©l,;'lhic#!^c# atw, if w« fah* 'ifo'.f 

, ■; fiuiltiit'M #1^:41#. 'itiffc' V 




r-'j v/'l;. 

■' v' i-'.V 1’. 

-oV-v ■ ' 



F?am iht at onr 45*-.pos,il, rolkcUrt! from many different sources, 

iKr* 'Ar‘'|f*U i''t tlie heaHh) adult malt. European is about 70 kilos- 

{|uirtrH’s ' *.4lV'S^l4we^' <'•(", gn'c a *7m*'4hat b%er averigt, w>., about 66 
l{sl#is mfciu ofsht.se there b a difference of from as to 

p^7 ( ?i4. m fa¥v>ii? of till* Emopean. In other words, we may say that the 
c.cttgi* jffngah WMi’h's ahoul 55 per cent, bss than the average European. 

Ihi<i ih-'S Li'"t fflodd) tlie food ffguiremenSs of the Bengali ? 

V>r,i K', .)Tf!»n Ahhougli both rx<, binge and need are lower in per- 

fri light fti-n-ht, jtn'rnheh '‘S (he total Individual combustion does not 
(aI! as m4*h‘ |>ri)p4<r?‘0!t 10 the dmeast in n eight, but by far smaller 
nr'!, fkr mtmtnd metaWuHm m children from is— 14 years old does 
<i»t maikedly thhrr frern flat o! adults.’’ VV»‘ cauld not, therefore, expect the 
IJr-ngah ta l?f |»Tf/peiI)' iwurwh* fl on ,1 tin'! 3^ per cent less in amount than the 
(let n’wcs'ary for ih*'* European, ff this be true for the food in general 
;t wili ht (buhly so ffjT the moss srapojiant constituent of the food— the nitro» 
>"li ;«{«?. W*nn ur find, thcrrlorc his average proteid intake from 
6,>— ecRi h ‘;s than th.«t of th© a'^erag.' Ruropcait v,e may well ask the 
’'S the ascrag! Iwdy^weight of the Bengali not the direct 

r<re a dn t— pesu iti : itrogen and musi,le*formtng properties — ^barely 
siifftcicnt 50 the pfiy.iiah'glc.d needs of the body? As we shall show in 
<4-<',nfHjw>u tb' dirts of Ib-ngil, thr ordinary food of the people contain.s 
i.i ry abinf.i.mt qnioliUt'i ol < ul'tohy»lr,tt»» ; but ncUhirfatnor carbohydrate go 
? ■» hif;?. ' ih’ 4 i * Qt in hudi up any oi the true nitrogenous tissues. 

Thyitf ihc hiitv s'lndard cl body»weight i*’ not the cause of the low 
pukteid 'nf.iie 7. c^fd'i’u! trorn what has been statrd above with regard to boys 
ot 12 (4 fc.ws i»f also Hv the fact that th'*' Bengdi is not sprung from 

n iii'd !'’cd U'.\ , lii'i ttme i! I tin • 4 U'( ?.i‘ build of bod > -frame compares 
{(--niU'sUi 0 ( f nr.,tpi ow. On the oih< r h md the spareness and 

•i. ry dc ‘ f su om'wx-ln 4', vO'>pvtv'’i'* of ?h working *oolir form a striking con* 
tj -.44 ;>f .Vis-ig" l'uro|h,tu laboari'f 

WUfi) Wf ?!? it) that 0 high atw tgr* -weight h the all-important 
» I phyucvil (ypo-seriti rt'-ssting fiisonse, other thingi being 
ripit! it uitl bt goner il.fy admitted that good muscular development is a 
»SrSKk'*'abaro iit thi' rondiiton of a people. If this were not the case the uittal 
nsfes Aotl rwminatioft of the p|iysn'r’4l fitness of recniifi fcrall services wli«i 
sirer?|ih are yeptel ktouM Imw la be eomfAetely al^«d, I» #| 
ii ha# also a elott 

■ ' ' ' 4ev©^pi«t §l ites| bt iwt 



mtmh d lowering of Ihe morAl s^una.fwl ct recrwts '•’* \V:th a low sfandartl of 
physical devfilopjneni tu' rfre api recruits ml ooiy ‘’Mvx% hat nm\r<df^ 

wanting in mental ballast as we|! as m plirsica! sti«rgtli. 

(I) 7 ke — Thr average l*eigf»f of ik 

mg to dutJlekt’s tables is 5'*5*' iJi 

From observations on iIh' height of lh«; g.-jme iwiier 

bt^y<*wcigl!t we find the a*era/fe work out t‘» k- pr4it.'rallv Vlrctnal wnts 

Quatflet’s, »w , 5-51*** Barfsinsn, ffwa th« aaalysi^ of bn colIrrJfvfi #f 
28,^3 beiglits of prisofters, wonM pkc*‘ the avsragj hrigiit *lighi!y ufsdrr ilir 
above figures, aWut 5'-4'", 

TIw» student sericf we extwined and tiwaic were for ilw gredt p*rt < fitjftffcg 
Government setvire ami wort* perhap'i sFghtH' the aver.iff in height and 

weight, • 

(tf) TSti tinum/frmti afilki ekgsi. -^Tha cheit rai'4»ir«imml itwiti^bw 2 
very good idea of the giate of devdopmvfit and is aia^ c 4 m every e»|ry 
in the physical C'S^roioation of recfiiits. A ciflain minimum .girth of clsc?it is 
insisted Oft i for the ordinary line regifusntiS of tfsg lirhkh army this wipiniant m 
33^ blit is much aktre this figure for sjpeetal ft'gtmenift m brigades. 

The average chert cafasurentent erf our scries* »d I'Fjogaii. nmiem^ mswtis osii 
to te |U3t below the mini junta— 3 tidmisiioji iw i!w arm,y. In lius 

'"ompMisati it must be rmnemlicrix! that wnh the lielghl of s"”S|”a ihr*rt girth 
'Aril above lh« mere minimum woulil li« tooled for in 4'4«tis’ablft ffamit 

By * comparkon of the record* of the weighs beiflii anti chert ifirsh .1 g«id 
iinawledge «rf the goRtTal pltvikal dwelopsneof' ok film'd 
The facts, u? we have fouml them, are--*' 
in) The height, awragiftf tn 5'*^ , k welt up to the fla^tda'd of 
Eoroptans. 

(It) Tbi* weight, averaging ffoifi! p to 5,2 Ido#,, i-t^ m figurej., 

45 pet e«nt. I«lc»w the European rtand.’tt'tL 
(4 The chert prtb, avpft'giip^ andtr Is wcl! l>«Jow 
Ew0p«fi stawlpd. 

Sir W, Astlen m$ th# Irrt ta pwnt mt ths impwkitC'ir of the r4isrre|ii&« 
of ljoi|ht, w?itht »4 cfe«fl h guod 

for hmtg tf Irrt iittpmimm* Srv«l wles haw 1»M l#»ti Im 

4 pb^cftl ifafieis* 0i«- wMeh itftw t% 

'» m i&iwl tm' l%h # »w«|t h that, .pp to 

k^i |i itt^ m^t ^ W t|» w^f in fp^df j liilt tte 
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Ai " ft it- er c, « 'I i: i %% I'l, I' 1 1 ^ #-* « r,^ ^ ^ ri ri n ri I i y 

liiles^ tr-eir in ceiitimt 

Thlr^ €imt very acrrtirat 

ni i€i'S e*m«, in 1 

Cf>ri'ri:% Iwu-''ev4"r, t?^ ap|4;v it tci i 

iHf. 5,.V fnnl tiia$ tlit^ ava; 

sa e>7 feu-'>fn fli“i w^^Sglit f:cHW: 

'A .4;/ le>.v?v' airtatcly a.;* a5 p^nr 

Frers'i lh•^:^ C¥iclK^rir'v.t pal frirw.arfi cif t'h 
we I'S-i-itV tr# tl^;; i::«>ii.c:|m4r>n tli« 

tliif" 4siarv|prrtl nf |>liysH|ii^ 

'I ^I'riii vrt lrs»lll r.rvineiici'^ Wt- i: '0 

racer thts ^if:^i'srn,r'.firy ; f>ii tli^^ coat 
jeiati'^'trimliip lKj‘tewnn“a tl’icr 


I'l iwavrr^^Nc: r-ficiM t 


r® alr>r.,>n:ly tc:^- exi 

^'rl ra/ntyiii '", LK. ri^n re-thur 

"IP'. iitlp'i^vatrd i^u?h"rceTU„‘’*^ ‘'*4 ii'i 



i I ^ ■ 


. F" '^1 wiia^ 

Itc; 

iers,i: 1 

t ''.ui' 


i tht-t 'I'jLir;^: 

a, 'i the 

6 « 

a'S!:?XO 


In, 

s:,h a 

e44:fe‘ti£ 

s ? s s ii ? ■■ HI 

^ ■ a 

4'i|l' 


if’t/'S an tH^rTf 

1 7A''ii 

1 r«» 



1 4';i i> 

■ V W r 

1 TUHi-^ 



nal 

■'^aipfiut i‘ 

i#:',ul \V4jh a |i 

t U^U< 

ii'iilh' 


f4‘ a’lka'ffsntv f’fcrvrrir I m 

"t'he hy'^%^ T .t>f pr c>l 

ins'pnrlAn^ e. Tl^^ia tvit! Le t:n.,.;.vl'^ rai^ wt'n^n 

^ '3 1^ *!i''^<tK' i 2 ^ 1 1 's!' “it'4 Vv t r lii-' 

4V>r!^My;r4t^-'i t h'i'r r^veeafi'-v Kilf^'.;i 


vriUe >^5 p^r ervi 

fcAf' kartr,. tife |I'm> 

0y^^h. ; ■ ^tc#Jfr, t„l#^r». ift' tihd ''liur%'»:preg;n;. 




cltsvcilopftsci ifi.tiivi<li3a.ts weii^H its inti«tn3r 
subtraotin^ tbe first metre** 
ely for llse a.vera^e Iiei^bt an.cl weig:bt 
seigbt Hliottl*! welg:hi feilos. When we 
wrhosse lieSjght we have shown to 

rasij'e weight shonicl not he less than 
'i far short of this standard, hy so mnch^ 

e phy sicai development of tlie Uengali 
rt, on the avera,i;ct 5 he does not reach 
* ais is attained 'by races of Enropeao 
(t find r%o eattsis inherent in the Heng^ali 
rary. %v»? coit.sifler that there may he 
hjr-Lver physical development of this 
■nt of tint diet on which they snhsist- 

t-ii£ cn t A JV' Ci I’l ±'-i l>i 'I* tilt BI^OOO. 

tetit mdtb the changes fonnd in the blood 
obtained from the analyses 

th** chemtcral t.-roi^iposition of the blood. 
itt tl'ics pe ret„'rsta|:;e of the tloating" pro~ 
^.dohin, vahic 01 tl^e r<al blood corpnscle* 
« rvMiHj;'*s1 ifealinitv" of the blootl, lessened. 
n»it y . 

f 1 U r.iS it >T» #>1 senary* a<»airsst diloted 

■-jtifsr, there is a distinctly bi«>her decrees 
i taro p 5 . 1 

tie hhc.osl iir^ the «irterSe» is also a point o€ 
rc.-cad the condition of the blood in. 
ive h’l this. the llvrsgali. a redne— 

ol tip to 35 per cent, in respect to 
If, deer^ei^e im «o£y^en!---'c^rryih^ oapa- 
9.mre at which it.. Aowa-.’in the; on "m. 
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From the evidence of differences in the chemictt com|i<«itmn of tlic Mood 
enumerated above it may be fairly deduced that the diet ^ — potft t« nltrogco— tht 
cause of the changes. The blood in chronb uaderfeedin^ daes .ttat as a, rtde 
show any very great variations in composition, as k is able to maintain fti mtti- 
position more or less normal even under vary adverse drcinostafice* ; liat, the 
changes that do occur are all of the same type as we have shown arc to:bfe found' 
in the blood of the Bengali, Von HoessJin states that , cbroji'tc underfeedif!^ 
influences the total volume of the blood,^ as well as the mass of the tissues, 
and produces individuals who are poorly supplied with Mood, &t ahii mwcle. 

We may, therefore, oondude that, so far as die eviiteaoe ohtimed irom. the 
blood is concerned, the Bengali 'falls shortolthe'statid»dOfthe',Eiitofit»hi 
this respect also. His nitrogenou's tissues are not given the opt'hm of 
their nutritive material from so rich a sour«, nor have 'they the saaie<>pp«ftu«itf 
of obtaining as free a supply, of the ' alWmportaot 
There is no deficiency in the absolute number of tl»'r«d',a?id,wlfite'C#i.oftti«, 
blood ; but more or leas similar <miMi'tion»'l»ve,b^ilwind in'^ the of the . 
several professional fasters during 'the |!6eriodS' of their .fe»£, ': 'Thwi, , as4aV as t*- 
can say, would ^pear'to be an (^rt bn the fart ol '' the eeH-foniini' fo 

maintain the composition of the'Wtei'aS' '.waiiy' normal, wif , 

attempting to make up 'for the deficiency 

The increased salinity of . the , Mood,'; which w " fcotd ,ls ev«'. an, : 

feature of anaemia, is present also^ in the anemia, ©f' tfte'.'.'Bengaii -wd f^oWbly 
the explanation of the increase in the cwiigufabifityj; afafety and,#perific gravitf * 
How far these different conditions' nmiy. he explM'.ned by an_ ..of, 'tlif 

blood“*-an' oligtemic rather tbwi' an. atwemic a 

presentbe 'decided, ' ' :■ ' ' ■' ,■'' - ■^", '' '■ ,■■■', 

WhEe it 'is '.impossiMe , to ’ 'state', ''ibat, , these 

are due 'to the insufficient supply of; 'pmte'id'M':'tl»'lpod''tl',wottM',^pf^ ' 

most plausible, and,,i^ far M'the.'facta go, , 'V', '' ' ■ 

Wt think w©' 4r0 |aftified 'm''''»|i«|';'«»^';a,,'P«^Cr«'* 

'37’S® grammes of proteid, liw.lit ',a',:flS0W''PV' ■ 

st^atlon,leiMiing to'a' 'lof»' ,pf,'l!pdy»f# ■ 

of loss '.of-: 'Vigour W""ttrength ^ a ' 

,«'»u»liiii«d.'!5^uscuiar We ihaH bare 

: r^rd'''tb ife comparative m ;' 'Um^} 

pemi «od lb® Bengali ' at ,w® be'sb^iii. *« »y ite; . , 
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M»fetr Utell » 




f o»r/w 
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aCi’Jtleiiito} circumstances the investigations had to be dropped after the fourth 
day* ; ls»t, as the results are of importance regarding the minimal proteid intake 
for oitrofeaous equilibrium, we reproduce them in Table XI. 

This table Is ©f interest from another point of view as, we believe, it is the 
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f ^ %x^ i. i^s. ^ ^ 

" ■#," '4 > J ^ ^ C j 

,4^ ^ ^Js^? l.i; 

'S' ^ a at ^■‘i ajfe-s 

■■3 * f s t 

^ 

g>4' 
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teSal intake rt'-ap'ijf'arf'di in stcwls, never fiaving been 

fia tlsernfare «■«.« onlj be looked mi as so fiiuch waste. The diet of 
ec^sislrd &f lice and dbail. 

■&!fe‘l set of invt>r4}|(aii0i;» was carried ont: on prisoners. In order to 
w^.»fk stal ii> obtain some of tbe constitKtion and nature of the 
i<. ei dbt laid down for prisoners a table W'as prepared showing the 
*l;e proxinutte prltieipb;-'* of the in grammes. 

^'prr.Hlurffd in TaUc* Klh 

b# at orsce evdient, those dirt scales art^ eKCcedingly liberal com- 
Mc we have tliHCU'*«€i! so far. 

eid ‘tlcmew. In some in»taiir.'<’» ahnoit reaches Voit's standard and 
ir»: to tlir protmd eleinerit in the average diet of the great 

t popnlatioa of the province. 
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I Om* SatJ’/a, f,Enii., Rice. 

i'iS* mdm, wi3«i **nl culiivAted. 

f/s#.«*Ri%e' s,4.|li# *f the ittM'wtonts of Benga!, many parts of 

Bttsrm att^ ilit* Wcsierr. Cmytt ui Intihi, but of the Central or North- 
«?« pan-':, iff shfi »,-o>if5ffy. where wheal anfl iitillet arekrgdy used. 
hi &a Mays, Lit.p.j 

ilhida, Janor. 

as a food lor man ami freasil. 


fjl Tr.itk:«iit l.sm,. WiiRAT„ 

//#/' —Thf luplsrate^ region. Culti rated in North- Wert India, the Central 
PtMiiwe-i, and Bomhiiy. 

^ i/ifs -—It i*s cwif‘ of I he mmi important of the cercalsand largely used tefood, 

i) Cicer Arietmuii), f,inn,, Common Chickfea. 

Ihr mt Mkn -~C liana, II « t . 

!»» the Cii'cr of the Romani. In India the seeds form 
m'A of ths favftofite pulms Nnng mhm raw or rooked in a variety of ways. 

. rise HifH*' 3.i also mne’li y^nd a cosmrtH'; and in cookery. 

\ 2 'i Krhiim Ixsr^, Lion,, S-lASt;ftA piiAFt. 

C;|) l‘a|aniis Indiru**. Asar fiiiAl.L, 

4* Mwjgtt, Liisn., Mong djiai.j,. 

f heft^ Afe thif ronirtt^n fortn-^ nirido ust; of in Bengal, As is wellknotro,, 
;j:v,nfit?r vArieiy-'-f^} Latliyras Sativos,— made use of as an srtkde of diet, is 
of prridMting tosisr. ■^ympiortis. The condition is known as kikyrismm 
snti ;it tjene adc-rted nearly four per cent, of Ifte populalbn of one district in 

At ; A t% fha? Ihsa/ ofifaiird front grinding wheat. 

-■rtjj'iCso H frier! chaiia or chick pe.t groimd to fiour.J 
I’cK-'."' diets, howfi'cr, al! e«tii6;ly of a veg»;tab!e raturt? ami practically 
all lb*-'; nsiiogettous clrmcnt i.'i dctivcd front ricr and dimit 'With an ordiiary 
vcgetatile diet we expect an average of about per cent, ol tite prwtcid t0 'fes 
Alrt(if?j-e*h but, as wM Ik‘ appio-nt front our observations on prisoners and oifcff* 

A jrmch f-vu'cr pcircmit'-tgie is ahHflts'bctl from diets of the above type. . 'PorThe 
pregcftt we ajc uri;shk‘ to state dog.m'.tically what tl«r cause of tisi# iarfd' aflitmM'i ; 
■pc BliAbtorW nitrogemmt matesial la thtt- faeei-i h, hilt fno-ift' tte Tdw . 




gums, intesttnal catarrh and diarrfccea, dfs®atery and anaemia. These are all 
exceedingly common disorders met with in the outptierst deparlweit ol a 
general hospital. 

Large quantitie* office have, to be in order, to the ftfceissiiy 

aittoiffit of proteid; this leadi to an excessive intake of' , carlwhydrate. 
Compared with Voit’s di,et ccmtaining grammes or Eanke't containfeg 940 
, grammes, ■ of arbohydrate, the food provide for piisonsrs shows t great 
abundance of the rarhohjdrate efewent. On the other hand the , fat cleinwt 
i* deficirmt ; ihn steficfcncy, however, Is more 'than rande up bf tJie lilwrai 
,c»rlmhy&*'ite aliwance. _ , ■ 

The ctcew of carhohyiirate over m'dimny' , reqtiiretiieats may te 
made use o,f as a proteid,-^sp*fer, hut m „ ordtf to spare even .sniall .quantity' of 
proteid a tege .amount of carbohydrate h rerjored, .Fiirtfeer, m h»g, m «%• 

' 'proteid' w fedng nssiatilatf^ ,IO maifttaii fttrogehows e^uilkiuw it is 
unnecessary to srfd a large aiiK.«mi of cartehydfilei to a'^ in o«S# to 
' tie ^teld aat^rlai ' ■ . ' , , ■ ' ^ 

., -We j0Mf p*Wle from aawxai»h»ation' nf ,the above ’ types' , of ' 4 m thit, 
a «tf ' proyidii^- fed ■for tlif ifmm, , there i^-'n ,very tearf 
- ifiptagOj,' while th« constant and powfActiwi' mode pamUn hy 
"'■tte c©p«s f f *y« im fhe alipcntitry mml .most 1 mm ■», toirce ,of 

chfwk' inrimtion to tlw; mwcwis mcmlfane of the, how«f, , ^ediffwalwg to 
tf}-i«tlnitl rati'irrh,, etfi. At, tha saws tlfm. ttif product* ' W the f«ffc* 

iactiw micro'Of|am*re» o© al^rpiion Intfc-r the gtem^rid vitality, -causing' aniitmlt, 
tosamia,. aanl manf «r,lut ssymptoms ti ilhlM,*ahh, Wr mt . very utticl mcir^ 
1.3 hfthvw thm I' ho dwst of the Bengali, pfimmt nr lie^rs a cl«te fektiou* 
.4iip to ! hi' r^xceedifig prevalence frf mte&tlrul troublts . »«»g . tli#. popuktfen 
isf this pfovinc-e. , ' ' 

In carrybg out the i»vr«tigatiOfl# on lottf 'Iwnithy nsea .uhnte- 

fhe wr-ighi who had he«-:{i teotmiced.lo hitd lalmtf wwt ^elycteil -from - 


a nutnk'r of volumeer*. Atrangements were «»# by ■ the 'of , 

the ,|ail -Mftfar Mulfiiftf, ohtaittmg atn sincitaW reewii 0 I lhi» '■ ,tni,'sl' 

intiike of fo>d atid hr o'f , the «xcfrf4. hath wifi#' mi -' ■■ . 'tint' ' 

di« ftwr thetsc Imir pfisooew was ^«pam4 ssrparately, ■ -each in^tdinnT'''fe««iig 
jpf«it»u»!y heott, w«^h»4, t'ht' quaniify- of r«h ''«f pawls'' jd] that ,, 

rc»aif»«i,l wf»«at«n was .mfiiied and., its, vtJi» ■ «*., „ from', , 

tottl',«h?og«;!fe«|«dnc4»l that day’# dii*,. ■' /' ,', 

, ; . ■ Similarly. ■' wii.h -Ip .eh© mMa i §pmht 'pm 

'tlt^ pfi,«os^pra,;t|e'whif ' 

; mi. and i«il for _ 

_ , <1%# pn At lipj ,«# m- .m:! 

'v-;; y00>0.i'''' 




r-r', ' ‘''‘i - Vf'r'.iv " f/i-f A 



•astij (Sundays w,re carried out on 

35 ht nth pfWin*:r. 

1^,- |A>;nt!^s»tc4 amount of nitrogen in food, 

Witte f|K'‘':its»--griivity <4 iitbe, «r«i In terms of nitfogen, 

if! i^'i:iy.i., ol uriss? . the loul eliloritles of urine and work 


n;ir,".gr-n the mvi*i tv^v4 rsoi specUilf c'slin%*ie'=t!, as it uas conBidered 
iUm «.'flt kximUii^i'. t.l thi-i tuttl liiirogtn tniakf and tb; output of fecal 
'«e obuiK’d l)f sii'utraciiiig ffse latter frotu tlie forroer an absolute 
t»i*i .'i 'aff; c,4 tni' 4 tr 4 tai'it of psfiteiti absorbed and assimiskted froin the food. 
ilow«;%ef, a*! 4 . cheek OS! f.hb, ilr- ordmrj Kiddahrs control, we made 

.tn 4'' citation of the e*cttctel in ilir form of nrea ttich day. 

■■\s thfre i>v r«Ahbg f.i fn,! ursaed by giving a complete I? hI of each day’s 
we ttpuidaev. in rababr fornJ the o|j>?ii';rralioiss Jitade on six consecutive 
liav'*. 4 t tin: «nd end ol the fwu'soii of examination. These 4 S 

Ayt;:!if art; 4 |uiif* ‘'laffuder.l to 'd.so«' f'vcfychhig of boponance that is to be 
h .sj't ;,' 4 A'jfji io • I;*’ 'rtitiaiK-io-pm of ioui pfifOnCTi^. Table XIII 

iht: 'inb,>rmi3tton tck'S/cd tw. 

tib: hit’s;’- /ibe.sdv lo si>jur f'Xt’"nl: thu iCs^fc ; of diet laid down for 

pf,s,v.>r.rrf;. Iliry tbr uwal Kt.iwi.iyds. a slight defidency 

5i'< -ii'i C'ts.>*'-''4vc cisflc't.ifdrate ^Jcnicnf and a low fat intake. 

hioode iK" salt io the diferijii, nsafcrliU composHig the 

slhi, Ihct*" wac added during « uoli*ni,’, up to, isintorf in^,tances, an ounce of 
■.yy.iyun I hhvridv, 'rbesA' men h;ul, tkvrdcsre, no option with regard to the 
•lin-'uju: 0} suk, dstj \VV' way t.tkfs it tbut the «iu.intity of salt 

fis til/ dad)’ diet no! k’i« th.m froin 32 gr;itr.m«u. 

Sii far .i‘. «,♦• ,irt; s|o-Ti'iily cow-eio'cd the tsstrogm ffl'id sail ol the dtel arc 
tht jjfO'si ifiit* »'&'•! ing ydipy't^ I'bc carboliydr'tte and fat dcintftw may be 

'i ;n» b/iUg amply to ttn-t*! all deinaisds for heat and c'ficrgy* 

pfntUic»iou. 


I.rt U'« tio'w examsise i he; t, Ale in riion* detail. The nitrogen intake varies 
r-iand a s'. arol jnl of 14*40 gramoi'.'s. f«'.f <kiy. Frow analyse* of the actaal 
W5gr«iif«nis ol the food |tw flsrit- tnen Wr I««n 4 ttw iittregcnons intake wa» masle 
np in the ika,p-~- 
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Practicatty speAkiitglhe diet Uwgeuhk In ehmctef, only r 4 B 0 r at tm»t 

r§ 9 gtmmm prntcid coming Irnm flesh in tfee to of fish. ^ More than l»lr 

the ^oiokl is hi the form of rice and the great m|orllf ot tbo remain* 

dii'T in the form of dhatl * . i j, . 

It will k* ciriiieBt from the restflti wo ohtatrsci in the cm of st««itts, 

servants and a«4t««a that this amount of proteid i» qoife soffictMi to maintain 
the body m a condition of nitrogenoosj ecpiilikiuni. Whether maintenance d 
zmttm etpiikkinm on alow prattid tnmke mi makteBanee of the body in an hteai 
condition of health and figour are ideniical as CMt|eii4®n'« itatoments would tmd 
m load 0 * to hekte. i« m o^ii qsiesijon mi one on which we have kert aWe lo 
hfliig a ewtain amoant of evidence to iscw. h rom a cpiantllMiife protwd intake 
standpknt ftw imi may he said to haw little inlerew ; hut it is wry diffeiwit 
whim we came to examin© dJi real tiltiCs tl» ainoiiftt of proteid akwhallft 
uni d aetnal $«rvtc;« ifi tk system. In ofd#r to *how the pfiocip4 point* «f 

ill e&a««cii« with the kt« d ihe togeit #1 tht food We lw?e 

*k$mi ap TAh XIV. This taWe cwm Ik* »m priod m tifele Xlll and ifi ^ 
defw^ fwiB % 


Tahte XIV. 
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It nay t^ikcit that ificse fwr fWKi in a e«»ditbn 
o^iudilnwm and that tk amtiiiw ot f«:0fo4 AhwM w« # ip«-t 41 

nlirogenoits ti#Mifem8iiii* . irfidciicc: of thif hire th* ket th# 

aMe to mty t1» work pfofiddi'-**' hard h^m ^m0 # 8»| ^ 

of kotyw^ght* 

Tl» 4t«r*g« kt4i# oi wirogwi wte « i-f^ f« 4t|, 

'Iffff gr»««» fw* ateffced. 





4^ 


57 i ‘Y;-'’-”'--*''''”* ll^at i-s, r,;ch' mi^r h?s4 Shf* n?i;4,ib*45sTO r-f 

c/Uit rifrcjw?? pfx bi'f'* bKly-weii^fit t",0'm|jart*cl with Chit* 

;. ',4 tiTv;- a|ii.ti,-;iif¥ ?)«■ *. nni'J-'r':. fHjKnhury, nt #yr «ra figisres 


ftv5ffl*4 of Br-i’,giiti yurle/r.^ imA ?..-* 

MP'i Oil ?h»4 i-/ihr,r |i3S'’il, fts iloO.?; thr? 


hor-s. thO 14 4 %“Rrv liberal allfl'A'* 
f.ftlariMi'i in TabhXIV showtrtij 


ti>; 

4t'ca 




' ' I the, tf?'" tii'>?f;,thsorh;?hO, it is evidetJt that the 

.in hMtn-iP.f miKe i'h’>v tht'- j|J analv:*!* ^ «<■« fes than 2%'^i 


■■ >' 1 .% r? ffe- t‘,i tis;.. (jVif mKhM\4j:il. This result is b 

S'Mi'ke'i m ihtfermt ef^pf-rhtu'mts on 

‘s-tsa’era •s*. a^ritutV" Mvd •iahlOrs: '\n 4!l hts t'‘;t!:ar4*i thr, tijecal nstro-y'rft 

l*Sf 

w'iJ« ' x'‘.f‘iH\:.vgh si.nali 'in .tfiKHinr. To ihr^ hv alMrltw the gri:Ategt| iniporlance 
or 4. ’U hu:t. ni.ikr'*4 it ».f she: lainfip;! argurn' ’nta 5 m favmir m! strict uiorirra* 
tbru'it ilt.if with a sffsail nsIro^enMSiS rcskuie the 

?? i-i |)f a !•-;!"!! !y afhinieil lor s/sfratwAl psyr^faciton and fa'canmoxicatkai is kept 
at A rf.ir/honai. If ihO Oew is and worthy aftretlisnce, and %eWieve ft; 
ia h»'*.o u'hst can !>♦' -vtid ahonf the ejffs ptrsmled anri above ? Tbi-V' 

:>xv4jr-t -oai ad looi im eveff ard paykritOrly hadsn {hat the large wjiste 

!ri ittj*'' alimonfary eatiai allows estave eaefaj-or^anistiMl dev»‘k>piB«ml ar»4 for* 

o;-raior* r*l fr/Tti' contprttjndst. T's we Iona' h m! occ-vaiiOM to point oat, thii 

must HSiiie.ily I'ny a laaior in ihe pr* valrtic” of inrestjifal distyrdsrs and in the 
•".ertatOfs .'4 io/ryhn fi0i'4M;->i. H-o uiach is tlii» tlse r.mt that an ex|>t*rsejKe‘!| fb! 
offea'T sta?« '* th.'Ji iff; /iuc aHh** jaro-.P of novijlTea todurovrf a prisitner w'bu 


Ikon? ;rn erorioiuicat siar).d|WMMi :\hwx tl?v’ larjia waste in fo-nd vnateriaf 
i“< v,MH'*hy of fiwsida ratiaj^ ;nnl ii'jvriiuyiiioji Wha*' parr, of the « prlnci- 
paB) to hiait'V' '? W«* hav#'' made Monoe invosi?i-4a?jnn« and ctPiledted evidertCe 
3h,t! ttonjlil appear t,» iri«,,ulp.a'e ih**' ♦Ihafl ■, they are ml snOii'ient, however, 
fo hasi* ii siehnite opinion on, ,lt ih well known that, even among those 
.'ierafjlttnird to ciball .aid of much more so aith Europeans, if a stnill 

amount of d!ia,ll more dssii iie partaken si, itiarrlirea , 4 rh! mteslinai tfOuWe* 
afr, apt to eaws*. Fnrtfier, in oomtectuMi with the fluki eondiiion «f the stcwl 


charAt-ttirist!*; cf fhe-rflMlI-e-ifing PttigalHvf oan nitate from persowl experience 
that it4 fluidity if not i\m to rice,»«*ih* Clufifse an4 Japanas# are great rice-eating 
l^j-upk. y»;t tlieif are t\m mmf hui reil'kirmeii. fly^iwit'ery may fee saM tp 
he comparatively rar# In the of hdh fthere tb« diet erf . the po^pulatkitt 

,i|«es nm Kttinly c««it lr«e^^ as^l dhall,. wikjrtis in 
as«l «i«*s«iie% k f ^ ,, ' ■ ,'4 ,,, i >v, 

,M;:: ; tef iHf ,■ ' ,1^ , i.i 


last I'fflmito lairMri I:;? S'1»7 "^ali «f 

iIh* imr»t oi ehlismie^^ 


mu’-f; 
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m ilii” wrmfj. t.>» tl«ft f>?-f srs'e tiaily slh’^ fr; 

rl c-l4i«>rtt!rf CiiiintM ta gtaniitis;:-?,, We r.sve -** 

fifniglh the *54 Itsr m ino*;;tird p^>'“;i0ktgk:sl 4«»i?in4 for ^»riiww ^ 

wlieft ?lie tikt S'* hi'g«ly veg-Hable, uns! •ski l}Ji'f»«r ^}}»:c®'ni th?st 

of mil are wot genet^ly j.ia4«r tmj of i?y ilte Eersg^lw the rjf 

tlji* 14 ♦hiit rh:#-' fisurts the grs’it fculk ftl ilic IcinxI t>> ihe llangaE *rt4 rkr* coiiiak* 
r 0 wp,'*ri»fiwlf little psjtitwoirn telf”*; t't;?st, 4te**|i't«5g !lii*5gkf» 

?hat the iticffJisc*! ^etRidwl for -la’i «kh a ?egc!:«l>fe dirt €» tltfi 

of the r:msr.'«rte4 >54hii ci«v,r>g Aa tnerme?! frikjSii«tk«i of s«*:tftir0 

Mi eWcrfisift in thn uritte, fliers ho urgent reason wMli diets, at the , 

type, for a hirgc aodsttoo of s^il, 

I‘'hys»fog3»''.'.4iy ik' of iron? 4 to <» grawifl*:* ol «!t In the iiiily 
s.iiet 51* protniitjon iigoio^r ;j of clk»tti«e fwni ite |lt';!^l and tiS5Sj,*^.'8v 

With a |mrdy try^s-'.-iahle 4ji't, 5n l.h*:'. tase c?f orif fjga« lor iitolirutfii, ete-, 
fr-ynrl ilie av'erj-tg?* amoart ♦.'♦.Cfstod riiiff to.^wwprw Willi *«g«fd 

fo t'hosie low pri-rcoiKTSthis t',7i.<:tHh'm o»"<? than three, tones a# m' in 

.'-{lit'T Bengalis, fimi, it* ne s'vkioril, 4- eofrefiftofttfeil wry rli>&r'lv with 
I he Hstak's*, 

Wiul if the offeef, of thU .iitgo'sij^ri of «k ? Hlraiilt «tatef «feeii 

tiro Hall iofcike re^jyfi&i ot? to t ■« per kilo »>l l>e!«Jy''W»nght ai'i4 

■•iwgmfiritcil i»tfogt'n%.iu9 »tt'S in. In ili« piisoRfi'it rirAr c^iw^rt-atissfi 

Sts*sn|j‘‘i iowi'T }*«»« »'3S escfriteil, mv% a.4 will he appareitl f»ftt the tvAamu of 
TAte Kill givfttg tlse<|wt!iil»ty of wf’me: e%<.reted, liitimiis »**■ a aftatf ;tf?anar^ 
in e¥ery i«»hine« wtere the 'ft,jlt mtA'kif «3-j liigfw. ' ' ' ■ ' . 

Tfeift k in aec«<Jatiee wit.li what 'would Ik’ e.sijNBc-tfd 'tttil witfe ■cdiiaw& 
etfOTif-'JKte, 5a»l taken 'in «■«'•« ibosI either be 
ilin s|.rteftt 5 whettec d'imk«t'*xl rit waief IcV'i^lbiiW'wt 

€|tatitify to farm an »HcMtk: fuiittioii. . ' ■ ,'h ' ''■■'-■■ 

'■ .11, tic ktineyf mt iwa^ai t%e*ew4<it tfk awi 'wtiot 
.ed btti,' ftf fte M»'' wtlf' ahte' 'to 


0 


ce ,*t s a Urjj*-' tP-iftf-W’ ir5 f?!*'; jT^o-iiiiirof mIi el?niwaE«'‘i jri Hie 
: hit *A-ii3 nr«J l>f* Ui tfie tnrrt'aaf^ji intake, so that 

*,;?ri!5e hm hr-f:'ti rf;U,iV'4.. W???> fMs ffswe Biust he a. tilenliojj 0 I 

§'ikh ' 0 ? iM in ; m way tl:er« ttill la;- an isscreast' in the 

li't t5'» the o.^ '-.alt ri;lrfi{k>n» Later fss iha syMem 

!}«■», ;va.: U’‘>'te'ei}»'vi t'a tuf lirtyi * 4 ^ u^taLs-; it m it %»>»% ;? h;gh«'f level 

0 ! «!t '.a'l, . 4 !! »tr *.eh ;4*;«vr tiiis l)C 5 n}- |:yt? rk! nf so that 

Wens^y » yntLide tlnirr ss ir,t jti-ifs(i‘'„’t!s«n f?w lh« <^i!i|noyo<''i'rt of aurls 
e-^CP'i^iVf- anj'jisrst-i of MSt if; til*' *1it *> of pfi'ifnier?’-. 1 1 ;i effect n are fo in(Te,jf«e 
ilo'* acork taroH'O mi ti:*" kiknt,.'v-<, to ■tn;:fiM%e thr tjalt tnntenimloti of tin; blo<HEl 
.■(lid fandarinsj thv. u?.tef mote ot ie-is tt'Qicr*!*j‘|#i'».*tl ,m«'l lo «,'.'Ju“iC tliiifst j'md 

Li idditbn ib.ra vtP hv 4 fiottfioiB advance i?s bofly-w<iight tltia totlie 
r ('| rnli«w of llusd ^ Ly t ’ h -^" 

m 

V -'EvtrifciNc K tio 'tilt! iiFtP,<:5s ur A L(tw Fjio'ffdte iNYXKHO^ tm: 
t'llVSICA?, DiVI-'l Oi*%iKX'i r»F BFNfjAL SlUteP?* I'S, 

\V« nvire ir.rtiiRate *;nrM!gli to sanire the iwrt'ftjlsy tabiifftted records for h 
rjtunlao *i veAfS ol the ag» , wcit'hf, c.Im nt»gi'rth and !«’»|;l'il of the Bcngtli 
'iiTfsi'cntti Afif’ »d tl«' « oll»‘y:s:5 Tint sfie;i5«rfrii».iy.s and welghu wt-rs; 

taken f.>r fasclj year whtfo the pariieular sfatkrst a metnOftF of ih« k?stitutfo« ; 
till's; tv.o.; ca.Mpy |o.ir veafit,. Wo hav'c thu'; a showmg tillage, walght. 

rh«'s!»g.';ttli ,in4 Leiitht, for eac!! of titr t'onr vrAr'i (hey reraa-.n'-'ii stH-tkafls, of 
y «>' p «,' r ; so » i ';. 

We wcir able to obtain froft! the Mi-ilfo*?,! Ofiii*(jr oi the ilolloge a’*, 

,4Uf bento, of !h?- scji-r* -^AHctusni ■<! tbeSf Bcogah stisfknts',, 

The vj«f of Sli!; i-f sbjtft'fi n* dels,*! in I'oble X\\ 


Tahle XV . 
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;s \'r,ry msjrff 4r-4 i$ •'nmihtm’i t'jf 

f 4. Ttl** of 'h^ t}\ii‘jr'-AM ^ 

f'XiP’SrpJ. -!i.R nr’ff/r h::m 4 t-j I'iOt 'Aiif''|< a 

*'i A ;»s Mi th.p|.t4h,ypi's ri ^st’V ■.' r^nt . m th^ 

Will? f<'fp3f4 t'l »Jm r;4r'.w’.!4Vii5;.*i?« Mni f.Vt »h*? 4i;*t 
<ii Tfin<* «H''ris‘'-t. |j »j1 I t.s .wm <:|*.ntc 

,’«!w|t{Mle i& tl'ip f>.i itii.* lK«fv yRi-r^^y a?Ki l«’’*pr<rsl8M.;tM>si ; in 

nhen »f* tiw cliraiiff »if ikngsl, t’lie ^m}d *rfsfl whi'tljr-r 

UN'S fat 'fpft !*>'■> alyuoii^Mi I'or ihi'i in tfopic-il 

Tl« priisi pr!>tfnd inf-m ihb dkl mrM mit m bfi 67^11 
|»r 4 av, An anwiwt very Ikifr mart? ften ha«l Vait’'! jsidJnlafii 

hawvftf, thM iht «f imitriti k xerv wifi? a rikc cofigi«|ing 

largely r4 diiall im^ fiifs j m tbv’ prmitr^ «»; foam! thi* !as« Afca-^toi 
Cof mofi!? Ilian 35 l**ej feat. t>I tlje f«td,l praleid lik-t, Pufttsfif?*-- 

mih ta tin* is;5naiain|^ prot»;i«l, W wn anccp'i: aa abwt'pii®® af tkt «s«aI 

I»m't;rsti3.ge'“<j<> fet suaiJ te sible ta caksilate tbe 

flip mlale, 

THe 'ibsorfciaahif) pr«K‘.'kt {he |Mit ftf thr* tli«£ works <Mt M 

42*45 |^r4i«iiws 4n»i Ifiwn tfc* mttmuh d/$j i^:*fm%m. S»> £!).st tte real, 

pfotftki jniakr: »f tlu: ditl wrniUI appar lf» Stnrl iwt 6|*i i 

fflfKKWtr*. 

'fhbi amoaiU, 5<a*Sj gramme,?,, h tlran half of tlw ir>5 gfrtrotii^is 

of assittukilne prot^ii nl Vi>:t'^ alaiukt4 4kl. 4ii4 afproA*Ar'j tmf dmdf the 
iquaniHy ClhitieKden cwi-w!?. r% a?iv|j|y .rtulieirtiL 

T«»a AMrh%v iA tlwse student,* vi:.m |4kiloi^ ; « woulsi therefore folfcw 
ftiut » 4ifn, containing 5«'»Sa ribsorbabk 3iff«fd'4 t!i« .inrlitln^kin f;* 

c*‘«_>4i grrn. oi pfoieM or expressiMl in of 'mirr^guR iftft 

of «‘i4’S gfm. of «itrogv;0; |*.t k:!*:*. of bt»4f*we3gbt. 'Tlie >;>l 

kilo, of b«>iiy''wei|ht wt*talvj|iK?4 by €,yt?«i*4«rji^s^ ihfet «:lai^*s ■, 
*Ati «’i3 *'ky ; ibnice ilcttgali Ifertlorp 'a, ^ 

,»U|K?ts,sr protend On flm, trtiii'f ten4,^ tfe# . .wtalHsliiW , ' 'ttto ,. , 

hm i-iriwO'W* esaflat«!e4 4' mwcfc ,, ;' 

Ah)» it. .U M vo'i^ grr»», ’ 

weigtii., wltite- t'l»: . ,#»■ ; »w 4 :: , ' 

,;C«,ot|«^:,,'sti^ttd'’;» ,«iistal«iS.sm 'M. cib':i€i\,^Wi;';..f#.,'W4,,''r4 ' '■ 
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I Fi^nr 

I Var«life» 


Ffoni thf' rvi(lt;ne«* of tho physt-jal {Itnrlopttterst attc! ronditbn of the llc«i! 
in out lits^ W' rk?’^ of 4')1is*‘-rv;it!i'^'^~** on sliidwttts sni! s?rv>'ir«ts*"is6 t^ofolcd 
to t.l'ft rt'ioc!i,' 3 *-i*>t'! fliA’ , ^ hilo t't^^ |3fotf*a<,l ifitako ’ftii*'* «isioi|iiat6 t«> wiiiintaift tho 
jtyvtettj ni A cootiilion of fif?r.'*gono?jn criu'ilibrhisti tt was probably insiifficieni 
tl ;illtn? f:i llsf attarornoflt of ,i phviiiqiio fomiKifahlr w«th that of Earopans. 
Wkli regard to tli*.* m’^OHip^ation-i on pri^'jocts, ioall probalnlsty tlm metabolism 
ifff an kiia.k^’ of gratmsifts of a'»*-i?nilable pr'-itfid lUoly is t^uit© sufficient 

to tis.1'’* t ^'»rd)nytv iiltvsiolo^peal Vf^nt and t®34t in iidults anti t'j provide a 
S4trplti4 Ifif if requbeti, 

' W« sbatt ROW esamine the ^-vidence regarding the suffiriency or otherwise of 
the %<f$7 gramrae^ at^imtlaWe proteid in the diet of our second class of 

itUfliB'tt'S, 

The %ma\ ags of efitrarice into the College wm m the 17 th or it^th year-»a 
few under ye^rs of aifiil a very lintited mimber wone 









---W’l! “■•' snfi'rsrjsii-'v; lit® "' 4 (y RUft** 

Bia% ©I |ll''‘>f«:4| n.;^:U^K^^^^*^'^ Wh4? sgtcf tin- ? 

In ;!;> 5fif7 »•'■■' hnMt la*s <?? 5*'*^' 

t,‘<>?£ipl#'’.tet)", 4 ** A rtf ?hC’ Sivl ftts^s’iyi'rKJS'ii *. >1 yx&f 


m4!s‘yf!g, 


JA-eiH A‘> hmmfi 


|i) 'H'irfj' 


«i th?; 'b©iy-»'e 4 *hl' «-■»'? tti# 






w-'iiAt !gf i-mif 

mil «' liHit in ihf lli 


-.fi* 4'4;:. 


% m » 


i* 5 »w|sw»'*j-a t»i ll'v: *'e;gbt aH r ©!««!« 


(a) Itt .■» t:ouip 4 f ifon f>f ni'iglft OR ®itr.ifiCT!* itad luth^ tiiifsl ytA? 

43 crtj!. rtf thv. A dimwiitiftn $« i>>c!y-»eig|}t J 0»lf 

1 ^-,., «r5?f4, gairwii 'S'^'ghf c.w-.imuamh th« thitf'- yt.trs. 

( 3 ) In a i-^vsipafis-on »4 wt-Jgl'it dfl 4n<i in mxtvd 

;iti{,:n4.‘tn« 55 "S fwsj- ©I tk" sludeuts slsf>» 3i4«a8i«i!«ii te 


{ 4 I pT;w:tkvillv remwi4 st#i«riafy, , '* 

( 5 ) As t;m]d ke txp'.nedimm ih^n r4 rotram'^e thek-rg^^frialwsj*'--* 
©iff fcprr 4! tke fAo»c»l tiKt*et8i*4 in 

1 1 i». *o ffi. 

Itt the *■!' yc‘:islis .sticb as tliew' ■‘^v «« <>plf ircmckfla fhat th« 
kiisfu ol o' f , S :,:rn< rrtfn*-|pm pet kilo, of hydf-’W-Ai^Jit i% ndi «i!5eieot to 
tlw m':-4^ r4 fin? gfofe'i^g atnil in fr»in j*i to 4 s^ p-'f 'C*"©*. of 

the r'ii>y4*s'4 'r,»s iris«;$cj«;t to |5«':f«}JC tbv lnTr* of f*-'rm4t4 tM4s«f pfotekl , 
Ati tlm d'jfi'i-nti'Mj hi b.«iy-'«agh! kpptrm to renown rwsillf* twai 

in 4 very roaiki 4 5kf cfRidiWMns W'P a<.t)'v€4 ■;*< I'joffl m Study of the iiKta- 

b;}li“jR *;■! f >e s'o k'nfs ami !^^erva,rsl;i of iht* Aiidieai Colleges 

ihi feihir » ui to tti‘4e XVI il 'riiS k won f,Kal Clirt.Uff4dcnl*^as akk to nosirstwn 

the ’mdnn! a'I' >,4 kv.; ihre,* ♦iitfeerst * Isssra «t Itealik are! 'ih^f^ar- wsffc m l«,$« #f 
irsstK' pMv <s o-n a 4 ;«iy |rfrtt*4cl fitni o'l;! .|J;m. of ftBsTogseR 

|iN;;r kih,'-"!i>'it}iii'h l',‘H-ef than tl»t ti ifee Tk of 

ibb <l<«':re.'an„:y wri-M In depend pcobitldj oji: :5^ the ckMtoat 

romposiiiion ^-\ tir- pr^ftoi'sl in |i»rlwoc^c4- Mof'e, 'ptfliaps, <<l tltu 

|isr., 4 «/ft| foods,! rts ui <!'g4':yti<,'4j-*.'ii!„l5ot4p,lt ;;t|ssork«l •“'king |■•l>'{ttlfta#e4 M *mm by. 
tfte ki';inry?%, as,rl n^v'er liayfftg tejn*!" mf fcJ iwinr*^ tlw'€*$e!;df ' , 

tWr t-po nrajir^t'iw id ihatl 1 * trwd |s’*f fk>4 

<if ‘m\ %k ' f,5f|Hr. ssrkitb'yisi'V, Iftaffed. '' 

iit.fcidftcf mi t'.lw ! '■ 

;tt^ bdty k» ' 1 . 1 ^- y#' k ' .# 11 ? " 


' V;' '.V '-k . ' ; ■' > ' 

.''i v'Vo''"''! 'T ■' , k 

s' w fjvi' " ‘'!,‘‘V"j'".'''iiXiiv't <ji>viy ' ' \'‘j , 

^ ^ Ir""' 6 S i. 4 , 'm : ':4 '-It ■ ' ■ ' , r 
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c;s|^lain f>«crf:r»ar,ef as tlw larger pmpcrlioti of those of the 

«liO h'Ht were hfrlow ih years of ago and were therefore in need 

cf |:<rotfc id iiit 4 ke lh:?in provided in the di'-'t. The individuals on whom 

C|ihi.'n«l'n *’sp';ineen?ed wJ-re, «n tlm otiier liand, al! fully matured adults with 
t'HtiT h'>v2 oi prottid-euttiainnig ftt^aues already formed, so that retention on 
iHji; aei-<ii 4 !nf. wa?* ii*nss;i"-tv.ary ; niJrogetwu?- equilibrium could therefore be 
<’*^1 ^Idrsh^d CfO a c-.'f;'*tp.';‘r4r ji'tdf lo-Acr I'irotrid intake. 

it is quite |h».>?iihiK that in the coostructfon of tissue^proteid certain groups 
*,i KTi>k?:u?es are ncc.'lt^d Aud, tti order to <d4ait! these, there must seemingly be a 
wafeteiul use of p'>«tr;d Ifood, hence the demand for a large nitrogenous intake 
d'dnr.g f^«dy HCe. m counectiDo with this subject, facts are beginning to 

atcumaiate iKbutuig loihe 4perniic nature of the proteid counting for something 
irt r.utrihon, Clnttmulim states with regard to the eKperiments on feeding of 


dogs > " It w snniewhai i*»pre»»ive to note how well dogs thrive on a relatively 
li^rgc arr.vaut of vo-gctahle fuad, provided there is a modicum of animal food 
l»4dfri thereto. In c-tlier words, titesr.' high piotcid-consumcra are apparently 
qsjjtc .sblf to utilf'ic the vcgdablft foods, but there is something lacking in such 
a diet tt lut'h the body hm twl of.” The grotiping of the atoms in the proteid 
ntolfecnle 'a diflerfait when the proteid eoitses from the animal or from the 
vegetable kingdom. They yk.-M diierent decompoaUbn-products or the same 
product?* in different pfoportinns so tiiat in ahsorptson and assimilation of the 
proteid ftwh'diifts the ixwiy lia^ to deal with the various chemical elements. 
There h tiius a, dibtjNci ponuiLtlity, even a probabiiily, that in the vegetable diet 
cf the ii»mg4li certain cl-avage products are lacking or only formed in very 
snutll p-rcq.M^riion, tlto reiult rtf which is that physical development is retarded . 
aud, in li'nrtt irt‘>tasscc?-, the raiHiulir tissues are esceedingly meagre and thin. 

To qtiote Cbittersdrtd'Tigain ; *Mf we suppose that in the formation of 
true protesd or the hviug protopLwm of th.e coll, certain of these end- 

prrj«lwcti4 ot protest! d«?con3|Mvsit4on arc* atsolntely indispensable, we can easily 
lecture to tMir:^rh-€i a drartfi of mch building stones in the long continued use 
of a <lkt which lacks tliat furtkyl.ir protesd bom which the necessary building 
can l>e spht off in adequate iwim'urrs.” The conception in this quota- 
tbft may be appiwd «rp*a!ly truly to the feplacemeat of old wom*c»ut stones and 
to tli« ordinary proersiies of cntio|^r»ou* or tis«oe inetabohsm ft,s to the building ■ 
■up of new i.b«« proteid. ' . y,, ; 

' , An e^ftnsple # a. niott- infoii«' type of dlul' w^'jptodqee the mht. in ->' ■ 

. prbcipfos of the' feo4«4tai* l^id down fe stiihiisqti^ pi Aiioili®* 

' kf ''fof&f® ' tfe^ 








It Will ht that & jHts Vfp^ AiHoliHeb/ m;i'I^5'|i';:3iW' i** 

liCJtUj ei'cry tirt.til. Th?; rJ aLsw.siil-le f;s?;3?«d4 k bsi»» %'l!i4 

f<4ry to ii;U’oyi?KP'!i''if t«|sis!i"by3?ifo ,'ftd ki’iAt >> iJj'W fA t?’?.' ds^:? 

'^4 ' ^ M m 

dfffiwti!. 

XVII. 





We ftavfc ff! 3 *A Itti»l'ie4 out olw***'v-.?,,'i.jftH.i fm tlie o! 

but, l#efore proei'.’cdju'!* to tfe*’ dii't’issttW} <5iher 0 ! #rvi4efte# it ®i11 »M tw 
.^kfigetlter nnproSt-tfete or lynijitcfcstswu to. relct t>ti?ftV'toeertaia 
€m Aftgl0-Imlt&'n am! stu^enis eaJti<r4 <3si' sMf«lfr eMACflF similaf 

eon-dll ions n> iliose ttst liw? t»si5 eljs-«e4 of 




jBtAixM'? A stti»v Of THE MUiAmusH m 


h^i,io4nmh^ amo fcuitAsiAN %jvmHr% 

IJwlrt thh Ik'admg we ^hall flu* l^isowkn'lgf dftivetl ittm\ a» aRalysts 

0 I the m\m tA Arig'0*ln4an mti E«r.jt«wn »?,udttisls who w&e an m km*u 
.afti, ia thecAse^jf et?ftai.n ciitte olthe ekss a rec»4 4 ^hem 

iieiglit, ii»4 chett*gsrth t^r Imt ymt% 

wt *WI extiiiittf; tlie proee^sf ai pHfVieal ijtt¥d,>pfflciit thit was ow s 

h%ei Atni known seaie ^ ^ > - ■ 

(a) OhMefVBtkm m rte urine nl Anigfc4nilt?i« «al E«tA^ 
living oft a kidwn cIi»L , 

The <lkt «;al# bid down Im Ife*-.? Ts&fe'Kl3C-*w 

iftiicb more litrwat thm mtf ' -#1 th» sCet*' ift ' tk«, ,#l ' 

it wist he -n-otie^fd tltat tte , elei*?^ is, i&bm .fp««,--'f*fi^i 

*0iir««», w.ell >»ffr ,,MK M»| ariii»i.,ws 0 %^.: . - 

l» to:' "ttiai 'ifw'ef.otteli Imtfe* '.t #' : mm d' ^ tto-,,- 


far to- |wr»wt th»'t w 
'a ■ A ■ - Ot:' lit; Ift ^ ;®p»' ,fe 


aXa a:!- ■::v'd| 
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rfftgirJy point to the ^act that w*th a 
idtifl pfSBTCT io ^litf 'ifi caw of i^ro^'ing adultS“™a 

<!eferiw.* piv,$i<\''4 b„* ex|iccie»i We giye in taWar form 

ihe «!»?>? ar<:ilvi:'''S c?iil. 
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Tabk XIX. 

Showing thk scale of tHf'';i' t>F cemiain Anglo-Indian and 

EiFKASIAN SlDDENtS. 
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Vmm Mtqa&'kfx we wese to th-ii I'h^ rice bi 4 dhisflofii’W r*-*}ia'fiirf 

over bsit th^t tlie rf?st>ii;'ri4i‘g lifitiiww fit*:; ,-■{!■- ^ ^ 

It: T05i’i»t W reiiwni'srfwl, httw.rf, i,i.5.4. tlKi studet-iS-’s «‘i® A'-alwg wft 
all fjjo. ci tn 2.y ;4 t'^ie |'st;rirel ri i»k‘ «h*in 'is 

ra|ijit*-«g« tiw',. Iiir,j;e t‘,'Uanf'>,l i:>^ III'!.’ feali'lirig 

yp fA ihn |>r.firi4'*c-c}:4aHsi«g Sissnc* -. thl% nmmnt fti thcref'’^'’' fjot 

a|!p<;;ir in iw'sw* st idl, awl .wh' o! l*4!«<?rf, on 

the cxvstlicm f4 ihe filial ihfrcfo-tr fc 

Frofa a pcisonal exsprrwRf'e^ fc^ver lire we ram. cotifiJitJiSlr 

awit that thesrf? HfudeijH gfow dt-vebp wry rftphlly an'l, hefwe iWr cewac 
at Cofir'gtf ifs »vf‘r, ih*sy lave ,^r<>'ir» mlA wirmg, ■«eal!hy TOrn. As «¥i4ciK,e 
this h lh« €4fa‘ we lu¥« tisie faei rIsM the C»«Sege Irtssrl/JI, hoi'^ley, awderidRe-t 
terWft can da ffiorsf than hold iher #WN ftMJn-l the Ve«fi(,ws clahs w Caltiilta. 

|r njiiy !>?■: accepted thii the 4el j5Aftctrc^jtt4 ii tiirfcfor« tufeimt to c5«v« 'all 
the p!tv«i©l%icat reqwirenicjrsw of siattetus^. ^ 

Th»0pinia« fs home «at by weighment »?i4 
Tiwawrage Wtkgfsi tm ciitraiire— age 5bs(*>i{ 16 ye«f*''-.wi all tfe 
!»?!» Wfcy haw abfe to okain h « 15 md, by tfie eiii a( tlie tk#d ycat 
hitrf, risen !«.> aft average of 135 Ife, & m inerrasw ht sllfc*? yt-ar-s 'trf ,0wr tB Ife*. 
in wrigfit. Tlie r,btf«t r»t*a»wei«#p| *wr iliif Svitw petW tbiW* a r4 «|> to 
m inc'b ttii the areragses. Tiicse %«f«« ar%j R.tiifirediy' djiwettl lra*» wba; 
found true for Bengali ^iwdfcnts. 

By taking the Awmsgr weight rrf theie Atg^l!>*i*t4»a siwlerits avtU 

mate the |«rot«idl s»»iakilisr« per ia», of Wy^wiglit, It nissi tsctiKfftn the 

The mmmm f}^ ths imm» imetim h ike nm^mt #f 

l^fofrtd oi«aboli«ffi eakslfttcd Irem tlw total nitfogcitmti wlimiftalfoa of tit© 
Hike, ifee fiii^fator of the latter it ll»« |wof«i,l' wiale ; this 4rtomtiiat.#f 
•ffl b^li lnst»Ki« is tfc« mmge tody- wight k kfe.. As 4 k erWtiit ifim 
the ftfeow fifttfii tttti gfourth aad wmcttlar ifwlapmtisi '«■ lakl^ 
piace, m timi thieTe k » large retontfon .protad. tlio '^iiiaififity' ■ 
ts tc» fow{ furlber, as ooty'ittowt Is jw cw.' of ito ,ilf 


t to »to¥e type i» aliortobk k lolfew* that tto k' :tto 



iwt to , iwife;l b error, i we 'acisei^ 'rtp kfier 

.«!«, for ♦««»* iht hm 

fo tto ttimttii 'pofiJb^ii of 'iko twl; i.M 'to% ||f' . 

'fi^i 




Ufkfrmrt U) XVI will %h%m that titis i-^ a very much larger proteid nieta- 

hi>lhr>t thri% hmml it% any oi the different f.i'i*5SC^ of Bengalis investigated, the 
prisene.r of tiie. Henu-d fail'.'! hfcing t!je only ease approaching it in quantity. 

I’h:: ird1'a--*r;f,:.; r-l dift co-aaider h abundantly obvious in a comparison of 
ihiT-v' xml Ibirasian boys and the 568 Bengali students already 

Tb=' two clashes c*r.t«-'r l7olk;ge aboai the same age, live in the same 
'-he>;jtc and uorirf very sirndytr r.onflition-^ : further, as we have pointed out, there 
no racial reason why the Bcngalt slsoukl not grow' out to be every bit as well 
deveSoptsI as thr othcj class; bat the tcaults at, the end of their College career 
are very differei.t. The Anglodmitan and Eurasian boys develop into strong, 
healthy men qiiitf'; up Ut the average of European slandards, while the Bengali 
siudcnta almost p.-main stationary as r«‘g;rrds development— "the increase in 
weight and cheal-gittb being at a minioiuiT!, while the increase in height is very 
marked, 

5,31 .'my suggestions fi>r an appreciable decrease in the proteid of the daily 
di'f. fr:';;Hlts4 sucIi ,i“4 these surely -serve aa n warning. Is it not better to- 

be guided by the practical effiuns of diet olrserved than follow out to its logical 
concia^iori ai«y iheoreiieal deduction Imwcvtr plausible ? The fact that nitro- 
genous «,‘i|«.l!bnum can !»,* triuiblished on oric-tbird of the quantity of proteid 
pft'Sen* id Vois’s «vtandard a no Jirgnmesit, in the face of the evidence obtained' 
frsim this study of tin; metabohisui of the Bengali, for straining every effort 
lowardH tlu* ejitablishniufU of a possible physiological economy. 

(!^) ‘File physical development of Asjglo-lmiian and Earasiatt students on 
.,1 fixed .'ind kuonn diet, 

■| he Ciidisg!* from w'hiidi h»,- obtained our information reg.irding the 56S 
ll'rng.'di stioients wsis ;slso ;iblc to provider m with observations under the same 
bradoigs mi lab Anglo-Indbn and Eurasian students. Again, the medical 
oli’v»’V of the tloHege kindly luroished us with the scale of diet sanctioned 
j»;f ifirrsrr ‘.tudeotf-. We have thus got the two cl;4,'ist.'s — 568 Bengalis and 126- 
Anglo 'Indian and Eurasian— -each on a known diet, living under exactly similar 
fimdidons as to I'liroate, sufrounding'i and work. A conaparisun of ihe physical 
dijvelopioent of theft© two classwt should give iss an interesting view of t'hc 
tfertfs of drgrcca of nutriiiou. 

^ ThC' c't%ctai of a low," proteid intuke on the physical <&ivefeipmettt ol Bengal 
iiSifidtoti, *ill' bt* ,fow,d: uuder llftadtng ¥ of wclieip. ",Eet ut examine intte 
sgmt ,*hat' th® re^uIt^Ai^ m> %b^ qf the:^ Afig^'lndtan md 'Eaists^ 
Krtertte - '..y; 



'k.\: 





Tftjjt is, V 5 tb 3 ^ JR«.af 9 is^if%i isit tvHfy’*wrs^,te 

2 Iij 3 . ill the cii ihe lieRi^ali Miwk.rrts, ■»*•? firjti *« ©f 

!4 lbs. in An^jw-lndiin ,tn;i stajkn?*'# ovef a stmiw«' 

peribri, * • * 

(2) In a 4:;oniparison of weiijht im wnttmce anil 'm |l;e iliipl year 

Ofilj a per Cf-Rt. slso-ar a clbiiis«»i<ion I’.oaii^ared wkh psr c*sn*» 
m thf* !l«jnga!i ; prA*ti»-*a 5 ly f>i> pt-r cent, g.<‘0«i »:««!««« 

ously dtsring thts three y^'arS'-^a RiMkf .4 *'0 i$‘3 per 

ccttl. nl Bengali* whogairw'd mnghi 
{3) iAim thati 4 per cem. show a dtwiwwtion in ho4¥«wt.-jgl5t lit tfnj 

ycAr of attrtidattcff white ^^i'S |»r cent, of the Be«gAl} 'stinients 
lose diirtog thb perbrf. 

(4) t'ti the 'Bettgat'i the cliesS JiteasureiMfmt dos-si not, wl«le the 

folfoning are ihe average-* !«* Artglis-Inibn amd Ea»A*«« «tiidefi!t», 
first year 33I m. ; secofsd year 34 ifs. ^ third ye»r 34I Sn.„ a 
great increase dnriitg the- three fmsm for ’ 4 'hi-f-li figures arc availiihleijt' 
C5I Growth in height is even rtiore ■mmkmi thAw in ibw tliwigah *twler 4 * ; 
prat::tic«llf evf#fy<jne gainitsg eonsyirrably: iw height^ " 

The diet on whieti ihv$e spfendM ' re»Its wcr'i?! ol/tr<m <^4 ■ 'h shows oa 
Tahk XX, ■ . ' . ' ■' ■' ' ' . " ' , 


Talhte XX, 







r 


fcvMligitsCKi atwl fcntrs! nmdeticy oC the evidence we hare been able to 

|ri«g fnr»at4.. It ^v^ll b« sufficient to pwt these (acts io a concise form ; this ,we 

ifaf« ai?tmpl‘:4 to di> its Tab!® XXL 

.• » » 

Table XXL 




I, Bnw^% 

■ If, 

' 1^. Af^*n>h:*4mn E'ft4 


W 0|Vr 

4n*i ’ „ 


, ^ ' I I ?W^ffrml I Tli&r4 fem^ |p^»flli jmfJ 


riili , tih 


I Awr^fe 3445 


»TI4'% ' 4 I 


4 : ^>'*iS , 


I A%‘erage 4 W 5 


i ' 

'rj ; I ;|i^4 I mV^ 



ail % ltv9 1^ «li^i|i||<Al^ lli« »%fct |m 

flf., %m%H‘ 'H 


The 'n'5te-Tpxet-''<t!«T» of tins table Is obvious and need not detain us. Taken 
in ei>TO 5 <''’i Js»n w«th T^tble XV" nw? ijct a very fair idea of the results attained by 
Cbittendcft and *»l tltase attaioed by emrsetves In Bengali# and AnglO'* Indian*. 
We f.-nmhU'^T th-rt ih<* hgure# s?t forth in these tables prove conclusively that* 
with ;* diot poor m njsrageJi, itnbvidti.ils are produced who are deficient in 
nH«clc. poorly fiapplmd tsssh blood ar4 who exhibit delecth-e development. 
Wf.H a Idicral »«■■»!« prot^id sni-ike results the opposite? of these are the rule. 
It would fu!i:fier appear from the resulu of cam potation of physical develop- 
went-— Tabfe XXI'«~“ilwt general body-growth meteases ^rr* f^iSMu with, the 
nitrogenous wetJtbulbm per kilo, ol body-weighf. Exactly H^hero the line is to 
be draw n f«gar4ir»g thv amotmt of proteki necessary in an ideal diet we ate' 
taxable to say Iml we hold that the above figufcs would certainly »seiBt to 
show tliMtt i»crea»« in teddy vigour mi developmett late plac* . up to a' 
idtregC'tt niolatelistn of o‘»oj, grw. per kfla« of tedy-weigfet, or an'in^ercbani^' 
c«rei.poftdip^,. lit nwlf ,So^ ^Mmmtut d. , abs»rtelfefc'.pfote^ in ite ;d#%- fetate' ^di;, 

lofi^ " . . ' ^ ' ' '.', ' '■' . "■,. ■■ ",' ' ,: ' '"■ " ' •'' . ' ’ ' ' 




Dr. ana in <■« ®n»®rrnt: 

clas’tea it w»« kAird. thni ago c*f t a ?l*e ifeffi schwk 

wett as l.’srjj'f'-' s.% <>1 iwr^ref schiKO^ii j fcit tfirre; iv-ais h:m flf-rerk?* 

ration :t* tlw rjf {Ttmm Rr|»nn.| ?i5f X-Uttw 'isfmff 

;«tcsnishsng of «f s^oHrfOl v;mt- jtja-cft. At 

Mariiwt^wgh for fm'flty y»,-ijrs I’''*!? ,tnro;&s*llf ay*# frrw a 

rO'mpMHon of -.1 ■Af\M-Am*..\-’ii f^s^’ s<^,4» ixiyn #jl' 14 ymrK oM 'Am 

afe^sui 5 li-fitvirr artd if Uy\'h kit,-*** %hf- Tli« j<.»xt>!<e 3 i«* 

year old boys of lh« pri^Sf*-at 4iis<,’ 'k«op op ptfoiwft'stifa, f iraA 

and 8 Ib^.. hravicjr. Tb« tnwtin^ by it»*^! etidsoft* c»l a l^^tt«f who 

provideat' no f.*'ai,-oif sis wttli Iwfs. He « 4 .s as. v#»i€f»ii%g fw 

the ««*knt:ifie fact this!, a hat i4 ij| snchcs tisrd l» h# a rariif, h»i tliart mm 
saliftfrhf** is contomenriy for.” iSmp'rg iimpmi..} ' * 

VIL— Pirv«»jc;Ai. Est»i;irANct AMJ ai'Msa wmt>m€m. , 

(t) Pk^mmi t& fsU'dn a l% 

veg 6 t;aMt>t-‘%iinpif B'^fn%x\f ■»«*! tli.s; taewe Ettrofsetw ■ %%*»»€(» mk'h 

m^md to llwk poir**r oi *miA »«• 'tel'*; tjcflkcftod * K*s^dn ■«! 

eindetjt!,e, ^ ' . ' ■ ' 

It k <»'5«.c«ei!sng!y ,di®«:n,3l't lo ofoMO &»¥l|jfog lie fair ewa^aiWe ie««, b^il 
sittyone who seoa tls'* ordhmry licogsii <r«Ki|ie at wotk.wjfl ;'wt .fft^eire m-^h 
statistical e'*td%“«ce to roarkco fetMi the iiiArkt'd ,*«ipw»»r|ty 'pi t.,he Et4«o'fw4iv 
We give, however, a S)i,rott*aiy of a few of ..hiota |i«tt«twifit |»i«t» , 0 !.' 
evktenefc which will jjipeak fw tltemsclve^k ' ; ’ 

(^) The erdfoarf stwrel »-«■ sf-aile used hf ihp' Ktstropsatt 
two Ikttgahs tO' w^fsrk wafee» «.«' ol it Ja the; s^me » the 

European, tlw otlisrr hy me..ios «| st ro|« tfkd'aitM*ve' the. ktm p^fX . ki Mi- 

ing ilK! spade'fiifl ftf 'shoveWid,l of.rhat«tt»L ' , ' ; ,,. ' • , , ■ ' , ’■' . .^ 

' (f) So»ne y«-ar® the cowfwelkifW*^ ■‘‘'fjmw'ft** lakH 0 W» of. 

fee^tts ' of tradK .owing to th«' cfiiiih' Ite 

wageti payafefcaErf. ih«, h<nw, w«'h«fd m itod 

whO’, «ewl|f 'Wtflim m tld# w%t:t, 4eiw»»tmf,«-,4l»i ii?t' 

tiiswis as ,5M«f , aa r^detl ift ih#a» ,s|«iadag, rn'illfe,,; ',«»4 

ws'ire^'rlag" rie«lt #§ ',., ■' 

' ', .'."'Tie . ,,«i9dlfe4: f«**s*' k-te ; '^stet' 








M.V . 'f’*i"{!njv;.rh') 

V'.ivf’!'': 'Z'Zwl f 

i#4sp 







For iht* tjtt yeaf for whkls ,-sf" .sr^io.Ak- p^t 

ntar, pvr mnum 2^‘J tmn m EngUntI ; jo Araor^r-s, m%nitr^ h !«i»|ik-T, 

it wm 5% tofts And in G«rmar»y 34;^ lotis, 

Contparc tfse-Jie aie»’a«t9 with tig'itr-o;. * • » 

* S'l ATCS-fllNl' SHOWING i'Wi P'Ri'mVCTH^'^i O'f SN l>Ttl.% jS'JsO.M _ 

THK VKA» 




On the whole |5f©d'»ciw>n for ti» IwR teo j'ears A.t*‘rag-^^ swlput per 
head F<tr swmuiw i* m 4 cr 80 'toa»of afeo»t *7 pe? f»Vt »f tim .:«^f » ' 

Etircpcan 5 Ti,it»ft*<i ' , ^ ^ 

So far m toiwlitfows of m&tk both EwafNWin Md fl&iwf h ..jpM' . 

the mUput; m the ha»4' th» Eiir^pwiF lahmr» '.iMwfor 

iIsadvatttagesxoaifJWHl'irjtli th« IkwgaK. A«' wft hwi »«o,, ^ werfci ',ai « ■ 
raiwh great w de^th,, it<m'^ m:ff thin m^m ol ' 

■vmMe.ta «pdglii tx hit# work, j th*s .or, th« htl^. 

Mm ©Mil ' ir«n*.' gheitl’ ufwliy ; ' iij'. fati, Itl*; iirsi#l: BWiw life: '.: 

*lii» ";■'; ; ,■■'■ iv;^: ' :,■' ■„ '^'' ■F' /"' .. 

;. 

.|ifir i' ' \-'\v \ \ .■■' ■■ , ' ■,; F'- ';.,i' ''’■ "’:'i''v,'’'' ■• 
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iVf: r.-!)f mfv.n tn »m|>‘y by this 

/lUJ’iScsk'n; rof»*-5 front tiw »>f 

nitrfigf r.ii4{H of the BeiJgali 


the. asno'tw?. oJ «<.irk 

i »j it}$>j!rani:c 

I'll*; for h'i«ir.4nce «S Iml'em 33 rent, liii^heT tfian for 

r ■,«fc|4Vir('» itt I'hirope, 

Fsorjj Aeriustftti itnttt htMiTAnet offices we have obtairsfcd 

r'¥ii«leneti poinijfjj to the lart frora an irKurar.ct* point of view, thr- life of 

rhr. is \ef-{ inferior to the Ksirope.stn. The maii3|jer of one of the largest 

oilcsti tk'jilmg ’^ith ?ulkr? live;* fhu, si it wore, not lor the fact that the 

Iknigaha ijis a percentage of cases, dosed after a few 

yr'srk pTciwk liad bt^-.n pascl, the rootyany wctild be compelled to stop whole- 
life nrsur.rnce's on n-itkcs. 

The «%.frtp;4.ny, ar- it !4, raii/s ai! Bengali lives five year??, .»> , a Bengali low 
iftg ;,it agr- 30 ne^t krthday pa?:* the rate <*8 a European aged 35 »t;xt 

Krthdayc 

f.hv-. largv* office in Calcsitf.^t which .m rist'eedingif lycrative busiw'ss 

T?s jwtlve wUl f'tnly ai-s'cpt tli* |)o!iir*,fi '4 of wt'll-ediKratej* Bengalis of th»! 

h(gli#-!r atsil even thess only up tis an of 35 to 33 ye-rrs; tlii?» company 

ii'ri r-fit nt.cent a wlac-k>hle ff#Iicy ;*i kl and tiie medical exatnination is very 
cirlct*— a dicht »’t.cess of int.a-^^urement raued the waist bf'ing quite sufEcieot to^ 


a dight »’t.cf‘ss of int.a-^^urement raued the waist bf'ing quite sufEcieot to^ 


r.iu^a' rr,|irc»i0n. 


Another rneJh«i by winch itJaijrance t-ompank'S 'jafeguard theinstrlves is to 
aeei'P? liven insured only for a cerlain nttmter of year£«— 10, 15 of ao— the fcwtsr 
I he y«-'ars awl, therefore, the hlyhf?rtfi« pre-mm the more welcome the policy. 

Under conddiens smcti .'i* the&e a«d olliers the specially selected native life 
is ssipcfior to tl« Ecfopeao in India. Thrrc is no inch thing as a ,gette*al 
.acceptance of pcdick*,<% 'the life of anyone who can pass a e?sa»tl»-, 

ijott m hdds! Ib. Ewope ami Awtwiea. Another iatponant ^poittt tbfowii^.llg^ 
«on':th« 'f^jpectatioii csl Ife mthe i««|pdi » 'ihat, ati : .ewi^ttsesit .'ptrfky' 




. • ?• 
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(Xi cf rt.%utmni;€ ip 

Chktmd'^n stAt«;,« '* ih« am.>.lfet afn-^sri! rd imd th:^ will s©fve t* 0i:.'4lifli*in 
bodily and w^.'sr, «p m^.xgih Mui rntm-d 

pO«r<«ffi of fedpti-tt lux t'*» dwrA^-a, jstais hfff e.srff'i^i fXitif »r«l ^Iso^s 

wlwt is realty n<'edttl f«r ttiese i'»t ut m<iSr,h rJ &n ari^>»r';- 9 #wfy 

straits ttpon h t'sipos^sd m, the 

febt«ir of removing w>Ht« pr.-itli^itf «hic.h ^^rkl '#-41 fee -“-ife# 

eliHsinasioft of these b£»tl«% thrft-igh the teinr|% pUctts «p9it tl«<.» m 

mmtcs9%AVf Imrdeis which m Hafete to tfeelf integfity- »4 p^tfep-nifely 

result in %rrkm% d.ima|*«‘\ The amotmt of prftiftd food fr<|ak«rtl by a-iwlt#, fee 
says, is fnily mrt by a 4V4y t»etsi;K>l<!sa» e%ml m mn ex^h^ng* ^ G''tt jKfw, 
nitris^en irr-r kilo, of iKKly-weighf, 

While aiireeing with the vier expresj^ed alMw« *« s Urgeestr-ni^ 
llse whole importance r«t* on tte ata#««. f,)l lofti il»«t *’’ t'h« , 

powew of resistance to disease We fe^ve fow«l Ifeofih .mim% -o® $■ ' 

fjroleid i»etaiH»lisaii very close in .araoarti to that ^ stal'«'| fey, Ch'tt,t*?fei*rw- »» fep 
asSIc-ieiit ; let ss, tbereforo, «a,miriftlbte ot ' 

CWtiend'oa attaches great imposri*iic?e to the m.rXm thwism Cfsp ilw '«iK,cte4f>rf 
cTgMtJi if{K» an exceaa 4 proteid o¥« aitd, afeove.'what h«r ; 

wo are forced to tho -conelusioss, howeW, ite tbrwe b . «»ri a -wff 
itnfjortamt skle of the c|»^stioft to be cmmi&ii'i'f »#-.,. t'm dMigey ' 

of the renal epitbolmsa front ft iow^fr-jd or lmpmen»ii^4 ,c«isI’rf»B «if llte 14*»f3Nl' 
accompanying a low' proteid ifttake. WV hare s«aTC.Itc<l i» lor any fc:f€!r«*t?« 
to this prolaWr source ol datuger in Chitie»dea’^ pMimitui^ a«4- » ti» '!*«■&,« »l 
other awihor*. That it is a |t 0 mt woit'hy of arkS not ip 1^, 

vit shall crxleavow to show, ■ . ', ' , ■ ■ ■ 


It is well htmwn that, sfopfwge of the Sow. -<01 biiwi4 slipswfh tbe^ 

—as by ligatere of the rc*aS «r|efy or t-eift « 

on the abdontifKil aorta— evert for a very shtwt ti®« will catise.- ' 

in the renal epithelittm aed, If &i alt protergy#* ''will f«e^' t-os^. tt# ■ ■ 

With a tJiWB-itory stoppage ©r;ew». with a Iftoi;; lAek. 

atbaininuria «s«iks ; tto is* the epitheli^’Celt!i «» tsst pmmt ilif ■■, . 

of the pksiRta from , itteri»f' » 

crils ,lwa»g tkfi ,fp«(a| 'fef i| 

#:c«j!tf«irt ; ' mwliHaiit , ■ ©f ,' ft : , sapflf of otidtiiM - nssft^iA 

pla»»itV«Sl ^ 

, .,1^' ■ »t R»slWiih^«tt,' , f4: 

:■ ,i»r. ■ ^ -i| 




m 


^4 


necefearv nutritive; excbaiigt.s arc dt.'ftrie:''t and the cells suffer. We can quite 
easily imagine a condition of the blomt it which this rnalnutridon of the renal 
epithdium obtains wkh even a full fro-- ffo# of blood through its vessels. Such 
is mc-l with in* the extreme forms of anaiKtia due to ankylostomiasis so prevalent 
in this province. As has Isfjcn shown already a similar conditiou of ” renal 
ifhpenneability” lo chlorides, as sc«;n in ordinary nephritis, was found to 
be present in ankylostomiasis, anrl the recent report of the Fkiirto Rico 
Commission would prove conclusively that alljuminuria is a very common 
feature of this infe^dion. Further, the CominisHion emphasizes the fact that the 
accompanying albuitiiniiria with casts .shoiibi be rr^garded as the evidence of a 
degef^rative process in the kidney, not as an inflammation or, more specifically, 
nephritis, Wc have, therefore, in the anmtfjia of ankylostomiasis a degenera," 
tlon of the epithelial cells and iinpairnjent of function due to an impoverished 
condition oi the blood. 

* That the total solids and nutritive materials of the blood are very deficient 
^in ankylostomiasis we have satis fai;tory analyses to prove. In certain cases we 
have found the dry residue decreased well over 5*0 per cent. 

Exact information is w anting regarding the degree of impoverishment of the 
blood plasma the kidney epithelial cells are capable of withstanding before 
degentrative clianges begin to occur. We do know, however, that on a liberal 
prottid intake the blood contains about 20 per cent, of proteid and, on a diet 
containing 50 per cent. Ic.«s proieici, it can ant! has been proved that there is a 
considerable fall in the total solid.s and in the floating proteids of the plasma— 
the source from which these epithelial cells derive their nutrition. 

With this knowledge at our disposal the question arises : are we justified In 
lowering the nitrogenous constituents of the plasma by lessening the amount of 
proteid in the daily food, even though with this lessened proteid intake certain 
theoretical dangers may be obviated ? We use the word theoretical advisedly, 
as it has not been proved that the healthy individual is injured by a proteid diet 
of the ordinary standards. Von Noorden asks the pertinent question in this 
connection, “ are carnivora less healthy than herbivora because they consume a 


larger quantity of flesh ? ” 

Instead of the theoretical dangers that are to be avoided by a greatly diitu-' 
itished proteid intake, we consider that very real dangers may au-ise from this very , ^ 
. V2V., degenerative and fatty changes from lack of ptoper nutriti'<?ft in:- 

^awdulm-' and excretory cells of the body, y yT.''' 

■ V'y In otdl^'tb "oWln^ the , availaWo' ;^idencn' 'OfTh«; low/ proteid ..dfletypC 
.,0 ' 'IwadVttce ' of' renal' .. dtseai© ' cohapafod' mopp 

tit ppdIMt crises 
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So many other factor;^ beisidt;* tltoi mmA i:«quir-^ tn &*r wk«fii kt>^ £:•»;, ?.i- 
deration that to» much ireportans!© C4««ai !».* claiwi?*! f«* t.|u?^ Sgtirei ; «i i>ir 
other hand, in a eotintry where fcarki ferer is ynkii^wn fh« feckl«c« ^ tmd 
di^eiae is amazing and would not appear to «ip|i*rt Chitt«sd»ft*?i crwiettisaii 
with a low proteid diet hidnoy lanctioB 3-*i le!«4 hk^tfy ia heeome hapairf d, Sa 
to as tht‘ evidfenee goes, it wo’tjtld tend to aho* that, ev«a with the esceedia||ly 
low nitfogenau^i intake of the i^eneral ps>pnUtioij of, IJ.erjg;il. bidn^y dlswase 
more common amon?? natives than asnong Ettrei^ajsj.. thU m * mmmmnt f.hjtt 
we think' all physicians of a large geris:ral Imspital wjH s.«hm‘riW to;; persoiwillf 
wa have found kidney trouhles exceedbigly tammmi in ike mt4mf Ai^tirnty 
of the Medical Colh-'ge Hrsspiiai 

^ With regard to the power of resistance to othra^ p^th'slogical eoadkims, as, 
lor instance, septic iHlection, reaction ti>' indsfomator'y proce^f-c,^, recovery froiti 
shock and similar processes, inf(>r,ffitAt'bii it aliaost entirely wanting, Wd ei-ft- 
sider that it would be generally admitted thst naiwtiii sbrrd acute infecHfiHR-'i ^is^h 
ds pneuittonw, plague, cholera, etc», bnily j op the otire#' haritJ they wwiSdl uppestt 
to takr,^ chloroform well ft is cxeeedlngty diflkuit to *»«!« my 4efiw^t stotywitii.s, 
but there is a large field for research and acewatft cd^serratieif o« the, 4iSfr«tte#«, 
in temperament and reactions in disease eSEhlblied by the lttwd|^e®yni' ind' 'faitye 
Indian. Why, for instattce, m searic} few unknown i» 'Imll*,?, Why , do 'the,', 
norvous manfostatbns of syphilis ap,pear so early alter iwfe^feu;? ' Why'" '^ t'^'F "' 
80 comm,only take dm .form 'of :8ypli,ilitte paraplA^a'ahd '#n f»f«l|'ii»iit.'el'l»d* * 
motor ataxia 1 ,. % ' wittt inhempt'. ;!»»»»'■ '«JW)i7'i^,','''toi»e' V' ludiai, '' ' ‘ ' ''’ 
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i'?#* i^'S 'r!Sj«*<I ^yf; 'S*:-»!n^ C4f'*:^d sV>T stliJ- ■■■ ' 1 , 

C*rf---i? 3 T-p 'i-j'jan.-T- h'i",; b»'(i,-T'j Jrtt“*<:b€*-'l ?>v C?!>itf,f:i?!.!«n t 
iliiff. tt"'.'.» r-'*;b •?« r'-sltf""^}' '*n -i-rs i t,v'jt,h him ^..rar r»ij’3.crv.»t j«is 

‘jsoisitl 'ea.i ;5^ ti> -» rnrtrtfs* , b^-ti ^ rsrijtii 

p? i>*ririu'^ »■■« ivomM tlr-'tW' ti*'' I'iW iRi^€;b l>-*f«r<'r :% ile-’ 

ih^; |fyo?€’i '1 c^f \‘i>jt.'’'ft 4i*..:t h'H^i br-t-ri t>-'’.;4Ci;*''‘Al. 

Ofi'-s? l^r^jritf, th;s? itt tltfi 'rif:'«ro'Tnp'!»s#it*oii 

'^rt-t fcr'«jC*<i svbis’b, in slu’* f>f>tlv or flwriis^ it’j'XC 


ofi^ly, ft i? by rtot 3-a»>‘.irs‘t o-'rtais't ttt.tf. drrcomf.?o*4iU‘n pr^iiss 
;',»re fl«'f ffjrr»*^d frarri ib.r’' »• .4i''f'»is.>hy«lr*'it*' «««■! f.it *>i tljt;; tist 

this,, the ptov,il«nce of iilyrm-.ttria iiirsfiingst the ii] 

wotsltl pr^fvc cenrlasivcly that the dasij'er of an 
'Ir-take i'r» even a more; reol and pre^sent »»« than that, csf pi 
CIH-casuria, either with at t,fitho«£ alijtttniriiiri.i,, m v 
«b’sc*.ssen nu-t wit, lb in the aha'j'e-inftTitioneiil and if? a 

»,i«ath. Alter the age from 45 to 50 ye>arfi a very lari^c; pt 
%'it|*.i:il« sisfft-r fmn* one or other of cninditio,rs?i, 

simple form tin** to the large qwaritiiw'rr, of siarelty 

« onjisamt'sif bnt, after a loni'er *?r siic»rt«;r period, dc^wle 
impairment of kidm’y fnncttrn* and i^ecompanied %itli llie 
brs'f'lt the primary an*-!, ser'CHiclary el,sse'i*‘ 5 tt:» 5 » Wtt have alr€t^i 
hnlil rr jjardiou the r4 «J;trmn|^e to the renal cpitheli 

of the | 4 as?fita f in trse form of glyi,- 03 u,ri,i we 
|.»r<»bAbh'. that the plA-’^nta, i*? iin-able f.vi prev'ent epith 

alhusninnria. In a ot 3-25 .cane# <>,f glycfwuria I>r. 

jMjr ermt CTielt"n.c<,* of Isirintsy dam^iige. 

Whether the rtamaije to th« kidney m tl«e t:ntlrel3’ to 
lion wgar and ?r*|iirirsge« jp. tho liomposnir-n of the blow 
pmda'.;t .4 of fanlty carbohydrate* m«-tabi 
hsityr4c Acid, acc-tc-ac^^tic acid and acetone., nr wbetber Ih 
tioi^ of tfm plasma «!<;«# not forin an factor in it 

* ,m A to nay. 

It m »■■ sifwarkAble fact,, hawfcwr, I'hat <lsal«ct«;s meltil 
; 4ec<>mf»A,n^d 3 n mmy. vt?r,f fe%.b ,f»r<;«niaig« of caset hf or 
k.i4<»sy *«''# m. frAtHer .M ifj!® id*Mai«s f ■ 
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We are greatly inclined to think that the rxpbjwtioo «d th«sr. ee>S« 

largely with the nutritwa power of the plasttiai in the two claAses of people ; th« 
poor nitrogen content of the* plasma in the Bengiili starring the rcml ceils and 
causing them to lose their physiological proi^ty of prev^»#.mg* a of 

the serum albumen of the blood into the 

The disturbances of the organism we more partictilariy to 

in dietetic glycosuria, are the lowering of the resswtio,g power *3*f' ilie f«*nes to 
microbic invasion and lessening of th«r vitality. The common com|rf$c*tton« of 
diabetes, pneumonia, tuberculosis, carbuncle, sirrcading gau^enc, etc., all 
of lowered vitality and increased susceptibfey. fJefore cowpficatiun® mch as 
these appear there must be a time when, although in a low«»r«d ei «srlt*lity, 

the tissues are just able to resist infection. It is generally held %hm the piwctm*' 
tage of sugar in the blood should reach from ©'» to o‘3 before glyc«*ttiia aecr^, 
but long before this ratio is attained degenerative eban^*, tli« fc«dt of hmtne 4 
vitality, have begun. ^ 

It would, therefore, appear that thO' lat^e carbohydrate int.ako -retidered 
necessary by a diet poor in nittogen, and- of cowr^.* timcb mure »«■ the great 
quantities of sugar consumed by the Bengali, is even more likely to lead to 
injury and damage to the delicate ■tissues of glaJidtdar aitd mg»m and to 

a diminutiO'B in the resisting power O'l th© system than mf e«c«sskc 
intake. 













